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Abstract 
This study examined the relationship between ISO 9000 Quality Management 
Systems and profitability to determine if there is any relationship between 
implementation of ISO 9000 and their profit or loss. Fortune 500 companies in the 
United States were selected as the research population. 
Data were collected from Fortune magazine, Quality magazine, the U.S. 
Securities and Exchange Commission (SEC), ISO Survey, ISO Secretariat, Registrar 
Accreditation Board (RAB), and ISO Directory of ISO 9000 and ISO 14000 
Accreditation and Certifications Bodies. Companies that remajned on the Fortune 500 
list from 1990 to 2000 were selected for this study. 
The research utilized a sample paired t test to determine the significance of 
the relationship between profitability and ISO 9000 certification for the companies in 
assets, profits, sales, and stockholders ' equity, respectively. Indices of profit earning 
efficiency (PEE) and stockholders equity efficiency (SEE) were developed to measure 
profit earning efficiency. 
One hundred and nineteen (119) companies remained on the 500 Fortune list 
from 1990 to 2000. Sixty-nine of those 119 companies have achieved ISO 9000 
certification. In assets classification, 36 of 69 companies were found to have 
significant changes after implementing ISO 9000 certification. Of those 36 
companies, 33 companies were found to have an increase in assets. In sales 
classification, 30 of the 69 companies were found to have significant changes after 
implementing ISO 9000 certification. Of the 30 companies, 29 companies were found 
to have increases in sales. In profit classification, 13 companies out of the 69 were 
found to have significant changes. All of those 13 companies were found to have 
positive net increases. Jn terms of PEE, 12 out of the 13 companies had a positive 
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increase, and only one company decreased slightly. In stockholders' equity 
classification, 34 out of 69 companies were found to have significant changes. Of the 
34 companies, 25 companies were found to have increased in stockholders' equity. In 
terms of SEE, 12 out of the 34 companies were found to have significant increases. It 
was determined that the selected companies have gained benefits on profitability due 
to implementing ISO 9000 Quality Management Systems. 
This research uncovered three major findings. First, the selected companies 
with significant changes have gained benefits in terms of profitability due to 
implementing ISO 9000 certifications. Second, the majority of selected companies 
devoted their resources and efforts to implementing ISO 9000 Quality Management 
Systems as one of their management tools. Third, the selected companies represent 
various industrial sectors, which indicate that ISO 9000 Quality Management Systems 
apply to a broad range of industries. 
This research has developed two effective measures for large companies on 
their profitability: PEE and SEE. PEE reveals the efficiency of a company for using 
minimum assets to generate maximum profits before and after implementing ISO 
9000 Quality Management Systems. SEE represents the effectiveness of a company 
to increase its market value. On the other hand, the annual growth rate was not 
effective to examine large companies for their profitability. 
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CHAPTER 1 
Introduction 
ISO 9000 Quality Management Systems consist of a series of standards on 
quality systems, issued by the International Organization for Standardization (ISO). 
Those standards systematically define the requirements and processes for quality 
management and quality assurance systems used to ensure quality of manufactured 
products or services around the world. By following standard requirements recognized 
internationally, organizations can better meet the needs and expectations of their 
customers, and become more competitive in a global economy. 
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Having realized the importance of complying with ISO 9000 standards, many 
organizations have devoted significant amounts of effort, and resources to achieve 
certification on one of the ISO 9000 Quality Management Systems. By the end of 2001, 
a total of 510,615 companies received certifications in 161 countries, which represents an 
increase of 24.9 percent over 2000 (International Organization for Standardization (ISO), 
2001). Within the United States, 24,987 corporations were ISO 9000 certified by the end 
of 2000, 29.6 percent more than 1999 (Thomas & Frank, 2001). 
Despite the increasing number of organizations receiving ISO 9000 certification, 
debates about the added value of ISO 9000 certification are ongoing. For instance, some 
believe that the ISO 9000 certification is merely the latest quality fad. Others believe that 
the certification process drains resources and generates excessive paperwork, and there 
are no real benefits from the certifications (Zuckerman, 1998). Thus, it becomes 
necessary to answer the following question: can ISO 9000 certification help an 
organization to meet the customers' needs and expectations, and generate profits? 
Statement of Research 
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This study intended to gather evidence on any relationship between the 
implementation of ISO 9000 and profitability of the certified companies. This study also 
presented cases to illustrate how certified companies incorporated their operational 
strategy with ISO 9000 Quality Management Systems to optimize their profitability. 
Hypothesis 
It is believed that implementation of ISO 9000 Quality Management Systems 
helps companies to become more customer-focused and thus more profitable. The 
primary hypothesis for this research is that there is a relationship between profitability of 
Fortune 500 companies and ISO 9000 certification. 
Definition of Terms 
American National Standard Institute (ANSI): ANSI is a private, non-profit organization 
that administers and coordinates voluntary standardization and conformity 
assessment system in the United States. It is also the representative to the 
International Organization for Standardization from the U.S. 
American Society for Quality (ASQ): A technical professional society that provides 
opportunities for individuals and organizations to learn quality improvement and 
exchange knowledge on quality. 
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Assets: All the things that a company owns. Those are probable future economic benefits 
obtained or controlled by a particular entity as a result of past trans.actions or 
events. Future economic benefits refer to the capacity to benefit the company by 
being exchanged for something else of value to the company, by being used to 
produce something of value to enterprise, or by being used to settle its liabilities. 
The asset is presented by the year-end total of the company in this research, as 
defined by Fortune magazine. 
Central Index Key (CIK): An index used by U.S. Securities and Exchange Commission 
(SEC) to identify corporations that have filed disclosure with SEC. 
Form 10-K: An annual report on financial status of a company to SEC. It provides a 
comprehensive overview of the organization's business. The report must be fi led 
with SEC within 90 days after the end of the company's fiscal year. 
Fortune 500 Companies: The largest 500 companies in terms of sales identified by 
Fortune Magazine in the United States. 
ISO 9000: a series of Quality Management Systems standards that provide guidance in 
the development and implementation of an effective quality management system. 
It is issued by the International Organization for Standardization. 
Loss: Earning of an organization is less than total cost. The amount of loss is measured 
after taxes in this study. 
Profits: The amount of money that an organization gains after taxes, extraordinary credits 
or charges if any appear on the income statement, and cumulative effects of 
accounting changes. 
Revenue: The amount of money that an organization receives from sales on its products, 
properties, or assets within a fiscal year. 
5 
Sales: Sales include operating revenue, which includes major business transactions 
involving the delivery of goods, merchandise, services, properties, and rights in 
exchange for cash or money equivalents, such as accounts and notes receivable, 
dividends, interests, royalties, and sales of consolidated subsidiaries. Sales 
figures do not include excise taxes collected by manufacturers in this research. 
Based on the definition from Fortune Magazine, more than 50 percent of income 
must be derived from goods and services to be qualified as sales. 
Stockholders' equity: it is the sum of capital stock, paid-up capital, preferred stock, and 
retained earnings at the year-end. Fortune Magazine has excluded preferred 
stock capital that is technically construed to be debt. Redeemable preferred stock, 
whose redemption is either mandatory or outside the control of the company, is 
therefore excluded, as is any portion of an Employee Stock Ownership Plan 
(ESOP) convertible whose repayment is guaranteed by the company. 
TC 176: The group responsible for maintaining the ISO 9000 Quality Management 
Systems. (Kantner, 2000). 
Assumptions 
The following assumptions are made regarding this research: 
l. T here were no pre-existing critical financial problems before and after the 
company applied for ISO 9000 certification. 
2. Financial operations and marketing strategies of various organizations are not 
considered in this study. 
3. In terms of economic cycles, recessions apply equally to all companies in this 
research. 
4. Market share of companies is not considered as a factor. 
5. Mergers and acquisitions are not considered as a factor. 
Limitations 
The following limitations are made regarding this research: 
1. Data accuracy and availability are dependent upon the sources. 
2. Economic environment is beyond the control of any organization. 
3. Different companies may be in totally different market sectors. 
Delimitations 
The following delimitations are made regarding this research: 
1. This research is limited to Fortune 500 Companies in the U.S. 
2. The selected companies remained on the Fortune 500 list from 1990 to 2000 for 
this study. 
3. This research is focused on ISO 9000 Quality Management Systems. 
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CHAPTER2 
Related Literature Review 
2.1 Introduction of ISO 9000 
ISO stands for International Organization for Standardization (ISO) that was 
established in Switzerland in 1946. It assumes responsibility for overseeing standard 
agreements of various member nations (Stimon, 1998). The goal of ISO is to facilitate 
international trade through generic standards. 
ISO 9000 is a series of quality system standards comprising different system 
models, which have been updated by ISO frequently. Before ISO 9000: 2000 version 
was released, the 1994 version consisted of several guidelines and three contractual 
models that were known as ISO 9001, 9002 and 9003. ISO 9000 and ISO 9004 were 
guidelines for the quality management and quality system elements, respectively. ISO 
9001 was a model for quality assurance in design, development, production, installation, 
and servicing. ISO 9002 specified a model for quality assurance in production, 
instaJlation, and servicing. ISO 9003 specified a model for quality assurance in final 
inspection and testing. Each quality system model was designed for companies in all 
industries (Hoyle, 1994). 
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The goal of ISO 9000: 2000 version is to assist organizations, of all types and 
sizes, to implement and operate effective quality management systems. There are two 
models of Quality Management Systems in the ISO 9000: 2000, ISO 9001 and ISO 9004. 
They are referred to as the consistent pair of quality management system standards 
because they employ common vocabulary and structure to facilitate their use (Lamprecht, 
2000). "Organizations intend to use the both together and wish to develop systems that 
go beyond the minimum requirements of ISO 9001." (Lamprecht, 2000). The following 
paragraphs concisely introduce the content of ISO 9000: 2000 version (West, 2000). 
1. ISO 9000: Describes fundamentals of quality management systems and specifies 
the terminology for quality management systems. It also explains 
fundamental quality concepts, provides specific terminology for 
selection, and introduces the ISO 9000 series. 
2. ISO 9001: Quality systems model for quality assurance in design/development, 
production, installation and servicing. It is the most comprehensive 
of the conformance standards. 
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3. ISO 9004: Guidelines for performance improvement for effectiveness and 
efficiency of the quality management system. The aim of this 
standard is to improve the performance of the organization and 
satisfaction of customers and other interested parties. 
4. ISO 19011: Guidance on auditing quality management system standards 
facilitating mutual understanding in national and international trade. 
As ISO 9000 Quality Management Systems have been implemented since 1987, 
there are many distinguished outcomes. The following related literature review provides 
a comprehensive view of ISO 9000 in terms of outcomes due to implementation of the 
standards. 
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2.2 Outcomes and the Best Practice of ISO 9000 Implementation 
2.2.1 Productivity 
Research was conducted by Sabit and Brian (1995) on 200 randomly selected 
companies in the US textile industry. They reported that ISO 9000 helped participating 
companies to reduce product development cycle time by 35 percent. This fact suggests 
that by complying with ISO 9000 requirements, a company can see realizable 
improvements with the actual implementation of the quality system. Sabit and Brian also 
found that a certified company had an overall 30 percent increase in production since its 
registration began, and other companies reported an average of 18.2 percent increase in 
production. 
The Industrial Center of the University of Hong Kong conducted a survey in May 
1994. Companies were randomly selected from Hong Kong Quality Assurance Agency's 
ISO-certified companies list (Lee, 1995). The author reported that 65 percent of 
participating companies agreed that they perceived increased efficiency. The finding 
revealed that implementing ISO 9000 Quality Management Systems might help 
companies to increase productivity. 
2.2.2 Market advantage 
Morrow (1993) reported a survey conducted by Quality Systems Update and 
Deloitte & Touche on companies in chemical industry in the U.S. and Canada. The 
survey found that 12.7 percent of participating companies gained a marketplace 
advantage after implementing ISO 9000 certifications. Additionally, Litsikas (1997) 
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reported a survey conducted by Dun & Bradstreet Information Services on the chemical 
industry. The survey showed that 73.4 percent of respondents received a market 
advantage after receiving ISO 9000 certifications. In other words, ISO 9000 could 
become a marketing tool, which might boost sales due to the improved quality and 
consistency of the products. 
Bhatt, Ragu-Nathan, Rao and Skrabec (1997) reported a survey that was 
conducted by the University of Toledo and Dun & Bradstreet. They randomly selected 
2000 companies from Dun & Bradstreet's data in 1997 and matched the selected 
companies with their size, industry sectors, and sales performance of ISO 9000 certified 
and non-certified companies. The result showed that 74.2 percent of respondents from 
certified companies gained more customers than non-certified companies. This finding 
suggests that ISO 9000 certification might help certified companies to gain more 
recognition from customers. 
Sissell (1996) also reported that 83.3 percent of participating companies received 
higher perceived quality after implementing ISO 9000 certification. In the same study, 
70 percent of companies reported that they have improved competitive advantage. 
In Australia, Quality Research Unit at Monash University and Ernst & Young 
conducted a research survey of 365 companies in 1991 and 1993, respectively (Beattie & 
Sohal, 1999). The respective response rate was 41 percent and 32 percent for the two 
surveys. Forty two percent of participating firms claimed that they had improved their 
market shares as a result of ISO 9000 certification. The increase in market share is 
believed due to not only the direct improvement of quality of products, but also the 
customers' perception on certified companies. Customers have confidence on ISO 
certified companies in that they believe the certification process helps companies to 
ensure quality of products and services. 
On the contrary, Chittenden and Poutziouris (1998) conducted a survey on ISO-
certified small companies in the U.S. The participating companies were randomly 
selected from members of Forum of Private Business (PPB), Federation of Small 
Business (FSB), and Rural Development Commission (RDC). The survey showed no 
association between adoption of ISO 9000 and sales performance for small companies. 
2.2.3 Quality 
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Sissell (1996) found that 56 percent of participating companies have reduced 
customer quality audits after they implemented ISO 9000 certifications. In New Zealand, 
Lee and Palmer (1999) surveyed 2,015 ISO 9000-certified manufacturers, which were 
randomly selected from the Standard Australia Survey database in 1996. With 40.3 
percent response rate, participating companies reported reduction in customer complaints 
as one benefit from implementing ISO 9000. This benefit might be due to the 
conformance guidelines that ISO requires for corrective and preventive procedures 
concerning production. Lee (1995) reported that 50 percent of participating companies in 
Hong Kong reported that they found that scrap and wastage have been reduced. Thus, 
through better control of the process and systematic planning, companies might gain 
benefit of reducing defects. 
On the other hand, all companies in the textile industry, which responded to the 
question of whether quality was related directly to ISO 9000, agreed that ISO 9000 itself 
had nothing to do with product quality nor did it stipulate in any part of the certification 
(Sabit & Brian, 1995). This finding reflects a fact that ISO 9000 Quality Management 
Systems do not apply to any specific product. They are designed to apply to the entire 
process, including management, operations, and processes. 
2.2.4 Documentation, employee moral, and communication 
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Bhatt, Ragu-Nathan, Rao and Skrabec (1997) reported that 84.5 percent of 
certified companies have improved their documentation and control. This is a direct 
outcome of the certification process. In Australia, Beattie and Sohal (1999) reported that 
28 percent of participating firms claimed to have improved employees' working moral. 
This might be attributed to employee involvement in a major management strategy such 
as implementing ISO 9000. 
In New Zealand, Lee and Palmer (1999) found certified companies experienced 
better communication after implementing ISO 9000 certification. In Hong Kong, Leung 
and Chan (1999) conducted a survey on ISO certified companies randomJy selected from 
an ISO 9000 list in 1997. The majority of companies reported that ISO 9000 certification 
enhanced their communications with their customers, subcontractors or suppliers. 
On the other hand, a study identified that ISO 9000 certifications to the majority 
of smal l business were too bureaucratic for those informally managed small firms to meet 
their needs (Chittenden & Poutziouris, 1998). The authors stated that a small company 
has to set up required departments to implement the requirements from ISO 9000 Quality 
Management Systems, which the company does not necessari ly to have that many 
required departments to run its business. Furthermore, Lee and Palmer (1999) found 40.3 
percent participating companies found a difficulty to maintain ISO 9000 certification. 
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They perceived the process that has increased the procedural load on workers, which was 
an underlying burden to maintain ISO 9000 certification. 
2.2.5 Profits 
Simmons and White (1999) reported a survey conducted on midsize companies in 
the U.S. by a consultant from Grant Thornton in 1998. The survey found that certain 
companies gained profits after implementing ISO 9000. A joint study on chemical 
companies by Deloitte & Touche and Quality System Update in 1993 has found that 
companies claimed an average annual savings of $179,000 after they achieved ISO 9000 
certification (Johns, 1994). Quality System Update and Dun & Bradstreet Information 
Services also conducted a survey on 1,880 chemical firms (Sissell, 1996). They reported 
that certified companies have an average annual savings of $117 ,OOO. In U .K., according 
to British Standards Institute, "ISO 9000 certified-firms benefited from reduced annual 
operating costs by an average of 10 percent." According to an estimate by Australia 
Standards Institute, an average of 10 percent reduction in operating costs was possible by 
implementing of ISO 9000 systems (Beattie & Sohal, 1999). These findings revealed 
that certified companies might gain profits after implementing ISO 9000 certification. 
Nevertheless, approximately 90 percent of small companies were found to be 
significantly more likely to face increased costs in terms of labor, overhead, and higher 
levels of inspection/supervision as a result of implementing ISO 9000 (Chittenden & 
Poutzioris, 1998). The small companies perceived that ISO 9000 certification would 
increase their costs without providing adequate financial reward. Moreover, Leung and 
Chan (1999) stated that certified companies would have to wait several years after the 
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implementation of the quality management system before the benefits could be observed. 
In Japan, Yamada (2001) conducted a survey on five different industries including 
chemicals, plastics, metal, machinery, and electrical, in 1991. The findings reveal that 
there was no significant difference between certified and non-certified companies in 
terms of profits. 
2.2.6 Smallfinns do not need to register for ISO 9000 
There was a point of view that ISO 9000 might not be suitable for small 
organizations (Leung & Chan, 1999). Bannock and Shipman (1992) recommended that 
there was no rush for small firms to register with ISO 9000 certifications. Early criticism 
of the standard was made on the complex quality management procedures, which were 
thought to be inappropriate to the needs of small-scale operations. They claimed that 
developing and maintaining ISO 9000 quality management system might result in high 
costs. These problems relating to ISO 9000 and small firms have been confirmed by 
other investigations such as Small Business Research Trust (SBRT) quality survey. 
British Standards Institute (BSI) also reported that only a very small proportion of firms 
registering for ISO 9000 have indeed been small companies (Chittenden & Poutziouris, 
1998). 
2.2. 7 The best practices 
Motorola has demonstrated some best practices in quality improvement. The 
company received ISO 9000 certification in mid 1990s. Based on principles of ISO 9000 
on continuous improvement and customer focus, Motorola incorporated education, 
training and Six-Sigma management with ISO 9000 Quality Management Systems. 
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In 1981, Motorola established the Motorola Training and Education Center 
(MTEC) to provide employees with instruction and coaching in quality processes as well 
as management skills to meet intensive global competition. The company required and 
entitled every employee to spend at least 40 hours per year in METC (CEO Forum, 
2000). In 1989, MTEC became Motorola University. These and other efforts made 
Motorola a winner of the first Malcolm Baldrige National Quality Award in 1988, 
established by the U.S. Congress to recognize and inspire the pursuit of quality in 
American business ("Motorola History Highlight", 2001). 
For continuous improvement, Motorola invented the Six Sigma management 
(Motorola University, 2002, 'JI 2) to enable continuous improvement in the beginning of 
1990's. The quality philosophy at Motorola has expanded from an initial focus on the 
products to excellence in every facet of the business. In the 1960s, Motorola worked to 
build quality into their products up front. Today, through Six Sigma management, 
Motorola quality target is 99.99966%, or 3.4 defects per million. The company strives to 
optimize its production processes by ensuring that there are six or less standard 
deviations within the specifications of any given process (Sester, 2001). Incorporating 
ISO 9000 Quality Management Systems with the Six Sigma approach, education, and 
training, Motorola encompasses all of its internal processes and external contacts to 
provide a structured approach to continuous improvement and customer focus. 
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2.3 Summary 
It is evident that there were many different statements regarding the benefits of 
ISO 9000 certification. Some of ISO 9000 certified-companies gained profits after 
implementing ISO 9000, while others did not. It becomes necessary for us to answer the 
question: can ISO 9000 certification help the bottom line of an organization to meet 
customers' needs and expectations, and generate profits? 
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CHAPTER 3 
Research Methods 
3.1 Subjects 
The purpose of this research was to study the effect of ISO 9000 certifications on 
companies in the U.S., which remained on the Fortune 500 list from 1990 to 2000. In 
case of name discrepancy, Standard Industrial Code (SIC) and Central Index Key (CIK) 
were used to identify the company. During this period, one hundred and nineteen (1 19) 
companies remained on the Fortune 500 list. The Fortune ranking of these 119 
companies is shown in Appendix A. For example, Abbott Laboratories ranked 82°d in 
1990 and 144th in 2000 among the Fortune 500 companies. 
Only those companies certified with ISO 9000 standards were selected for this 
study. The certification status of companies was carefully verified using sources as listed 
in Table 1. 
T fi able l. Sources for Identifying Status of ISO 9000 Certi 1cation 
Title Publisher 
ISO Directory of ISO 9000 and ISO 14000 International Organization for 
Accreditation and Certification Bodies Standardization (ISO), 
httg://www.iso.ch/iso/en/fags/fag-
iso 14000.html 
Registrar Accreditation Board (RAB) http://www.rabnet.com/ 
ISO Survey ISO, httn://www.iso.ch 
ISO Central Secretariat ISO, httn://www.iso.ch 
Quality Digest Magazine www.qualitydig_est.com 
Of the 119 companies, sixty-nine (69) companies have registered with ISO 9000 
standards, either for the entire organization or division(s). If divisions of an organization 
have attained their certifications at different times, the research selected the earliest 
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division to represent the certification year of the organization based upon available data. 
Appendix B shows the status of ISO 9000 certification for the selected companies. For 
example, Abbott Laboratories achieved its ISO 9002 certification in October 315\ 1994, 
on its subsidiary in South Pasadena, CA. It is noted that the earliest certification for an 
organization may or may not be at its headquarters location. 
3.2 Data Collection 
This study collected data from annual reports available through the Security and 
Exchange Commission (SEC), and profiles of the Fortune 500 companies by Fortune 
Magazine. Each quali fied company was examined in terms of its valid financial data in 
K-10 form, which it is required to regularly submit to SEC. Information regarding 
private companies was obtained through Fortune Magazine, ISO Directory of ISO 9000 
and 14000 Accreditation and Certification Bodies, and a personal request. 
3.3 Data Analysis 
Raw data collected for the certified companies in this research included assets, 
profits, sales, and stockholders' equity. Those data represent the base performance of 
each organization on its operations and profitability. Those terms were defined by 
Fortune magazine and are written in Definitions, Chapter 1. It is believed that profit data 
represent the profit history of the organization. Generally, the stockholders' equity 
represents the value of the organization perceived by the market. 
The selected organizations were examined through their base values and annual 
growth rates for each classification. In order to see the progression for each organization 
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before and after ISO 9000 certification, a totaJ of nine-year span was used for data 
analysis. In other words, data were collected for four years before and four years after 
certification. Those years were defined as 41h (-4), 3rd (-3), 2"d (-2), and 151 (-1) year 
before certification. The certification year is defined as year 0 (0) and following years 
were defined as 151 (1), 2"d (2), 3rd (3), and 41h (4) year after certification. Appendix C-1 
shows asset data for qualified companies for four years before and four years after they 
received ISO 9000 certifications. For example, Apple Computer had $2,975.7M of asset 
for its 41h year (-4) before ISO 9000 certification, while its assets increased to $4,233.0M 
on 3rd year (3) after its certification. Appendixes C-2 through C-4 summarize data on 
profits, sales, and stockholders' equity, respectively. 
To understand the growth characteristics of a company based on assets, sales, 
profits, and stockholders' equity, annual growth rate was calculated. The annual growth 
rate is defined as the value difference between the previous year and the current year, 
which is divided by the value of the previous year. For example, the asset value of 
Abbott Laboratories was $5,563.2M on the 41h year before ISO 9000 certification, as 
shown in appendix C-1. Its asset value on the third year prior to its certification was 
$6,255.3M. Thus, the annual growth rate the third year before certification was 
calculated as: [(6,255.3- 5,563.2/5,563.2)x 100% ]= 12.4%. Data for certification year 
(0) was included as a year before certification to maintain data symmetry while studying 
annual growth rate. 
To understand the changes in assets, sales, profits, and stockholders' equity for 
each organization, a paired sample t test was used due to the fact that the data were based 
on the same organization in different times. The t test indicated statistical significance 
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on change in the respective value before and after ISO 9000 certification. A significance 
level of .05 was selected for this research. 
Appendix D-1 shows an example oft test results for assets. For example, Abbott 
Laboratories had average assets of$ 6,612.lM for the four years before being certified 
with ISO 9000. Its average asset value was increased to $10,280.8M for the four years 
after ISO 9000 certification. 
Appendix D-2 shows typical results of the paired sample test including t value 
and its significance level. The t value can be used to test the statistical significance on 
the difference before and after certification by comparing it with a standard t value. 
When a calculated t value is greater than its standard t value with .05 significance level, 
the difference is significant. Appendix D-2 also shows the Sig. (2-tailed) value (a). The 
significance level is calculated as (1- Q )x100%. For example, Abbott Laboratories has a 
Sig. value of 0.002, the significance level on the asset difference for the company after 
certification is 0.998, or 99.8%. In other words, the chance is significant for the company 
at a confidence level of 99.8%. Since, in this study, a confidence level of 95% was used, 
a company with Sig. value less than 0.05 was determined to have significant change after 
ISO 9000 certification. 
To better understand the changes in profitability for organizations, net increase 
in base values were calculated as 
N=Va-Vb 
Where N is net increase, Va is the value after ISO 9000 certification, and V b is the 
value before ISO 9000 certification. 
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Table 2 summarizes the data for organizations that were identified by t test to 
have significant changes in profits after ISO 9000 certification. For example, the average 
profit for Abbott Laboratories was $1,173.7M per year for the period before ISO 9000 
certification, while its average profi t was $1,795.SM per year after the certification. Its 
net increase in profits after ISO 9000 certification is $621.8M. 
Table 2, Summary of Changes in Profits 
Average Profits,$ Million Profit Earning Efficiency (PEE), % 
Calculate Sig. Net No. Company Level, Relative Before Net d t value 
% Before ISO After Increase, Change ISO After ISO Increase, 9000 ISO 9000 9000 ( N ), SM ( R)% 9000 ( N) 
I Abbott 20.223 100.0 1,173.7 1,795.5 621.8 53.0 17.7 17.5 -0.2 
2 Avery 10.636 99.8 104.4 224.5 120. l 115.1 5.9 7.6 1.7 
3 Bethlehem 3.309 95.5 -486.5 58.0 544.5 111.9 - 10.0 1.3 11.3 
4 Engelhard 4.348 97.8 101.7 150.2 48.5 47.7 5.9 6.2 0.3 
5 GE 3.278 95.3 3,994.8 6 ,695.5 2,700.8 67.6 2.1 2.7 0.6 
6 Illinois 11 .575 99.9 266.0 646.8 380.8 143.1 9.9 21.7 11.8 
Tool 
7 Ingersoll 4.606 98. 1 97.4 459.7 362.3 372.1 2.5 6.0 3.6 
8 Intel 9.557 99.8 1,617.0 5,434.0 3,817.0 236.0 16.4 17.0 0.6 
9 J & J 8.604 99.7 1,806.5 3,354.0 1,547.5 85.7 12.5 14.2 1.6 
10 Merck 7.194 99.4 2,317.3 4,269.7 1,952.4 84.3 14.9 16.7 1.8 
II Navistar 3.803 96.8 -199.0 169.5 368.5 185.2 -4.6 6.2 10.8 
12 Parker 4.347 97.8 142.7 318.1 175.4 122.9 6.3 8.4 2.1 
13 Phillips 4 2()6 97.7 1,r.44.0 5.697.0 2.053.0 56.3 7.5 10.4 3.0 
The net increase represents the absolute change in respective values. However, it cannot 
be used for comparing companies of varying sizes. 
Relative change is defined as the net increase divided by its absolute value before 
certification, i.e., 
Where R is relative change, N is net increase, and lvbl is absolute value before 
certification. 
The relative change represents the scale the company has changed in terms of its 
respective classification such as assets or profits after implementing ISO 9000 
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certification. It is related to the impact of ISO 9000 certification on the profitability for 
organizations of varying sizes. The net increase and relative change can be used to 
evaluate the perlormance of an organization after implementing ISO 9000 certification, in 
terms of assets, profits, sales, and stockholders' equity. 
To evaluate how efficient an organization uses its assets to earn profits, profit 
earning efficiency (PEE) per asset is defined as: 
PEE= (Aµ/ A0 )x100% 
Where Ap is an average profit of a company for the period before or after ISO 9000 
certification, and Aa is average asset of the company for the same period. For example, 
Abbott Laboratories had average profits of $1,173.7M (i.e., Table 2) and average assets 
of $6,612. lM (see Appendix D-1) before ISO 9000 certification. Thus, its profit earning 
efficiency (PEE) is (1173.7/6612.l)x100%= 17.7% before certification. The PPE 
represents the amount of profits an organization earns per each unit value of its assets. 
Ideally, an efficient company will utilize the lowest amount of asset to maximize profits 
for the organization. 
The PPE can be compared the period before and after ISO 9000 certification to 
study the change in profit earning efficiency (PEE) of any organization. For example, as 
shown in Table 2, the PEE value for Abbott Laboratories was 17 .7% before certification 
while its PEE was 17.5% after ISO 9000 certification. The relative change in PEE is-
0.2% for the company after implementing ISO 9000 certification. The negative relative 
change in PEE means that the organization becomes less efficient in terms of profit 
earning per unit asset. Positive change in PEE indicates that the company becomes more 
efficient after certification in terms of profit earning per asset. 
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To study how efficient an organization uses its assets to improve its stockholders' 
equity, stockholders' equity efficiency (SEE) per asset for the period before and after 
certification is defined as: 
SEE = (Au/ Aa )x 100% 
Where Ase is average stockholders' equity of a company for the period before or after 
ISO 9000 certifi cation, and Ai is average asset of the company for the same period. 
Since the stockholders' equity represents the market recognitions perceived by the 
investors, SEE represents how efficient a company improves its market value. 
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CHAPTER4 
Result and Discussion 
4.1 Results 
Among the Fortune 500 companies, one hundred nineteen (119) remained on the 
Fortune 500 list between 1990 and 2000. Sixty-nine of those companies received ISO 
9000 Standard Quality Systems certification during the period. Thus, data analysis 
focused on those 69 companies in terms of their assets, profits, sales/revenue, 
stockholders' equity, profit earning efficiency (PEE), and stockholders' equity efficiency 
(SEE). 
4.1.1 A.sset classification 
In assets classification, thirty-six companies were found to have significant 
change. Table 3 summarizes the data for the 36 companies having significant changes in 
assets due to implementing ISO 9000 certification. Of these 36 companies, thirty-three 
were found to have positive net increase ( N) and three were found to have decreased in 
assets. 
In terms of net increase ( N) in average asset, as shown in Table 3, General 
Motors was found to have the highest increase of all companies after the company 
implemented ISO 9000 Quality Management Systems. The company increased its 
average asset value by $65,515M. Other top performing companies include GE (2°d), 
Ford (3r<1), and Lockheed (4Lh). In contrast, Rockwell had the largest loss in assets of all 
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companies. The company decreased its assets by $3,520M after it received ISO 9000 
certification. 
T able 3 , Summarv o fC banges m Assets 
Average Asset,$ Million 
Calculated 1 Significance No. Company 
value Level,% 
Before ISO After ISO Net Increase Relative 
9000 9000 (N )$M Change ( R)% 
I Abbott 10.293 99.8 6,612.1 10,280.0 3,667.9 55.5 
2 Archer 13.361 99.4 9,651.0 14,095.0 4,444.0 46.0 
3 Avery 6.991 99.4 1,762.0 2,204.0 442.0 25.1 
4 Boeing 7.840 99.6 20,539.0 34,524.0 13,985.0 68.l 
5 Boise 10.292 99.I 4,553.0 5,124.0 571.0 12.5 
6 Brunswick 5.066 96.3 2,428.0 3,367.0 939.0 38.7 
7 Compaq 3.848 96.9 2,306.0 5,302.0 2,996.0 129.9 
8 Cummins 7.407 99.5 2,342.0 3,683.0 1,34 1.0 57.3 
9 Dana 29.767 97.9 5,927.0 I l,179.0 5,252.0 88.6 
10 Deere 7.902 98.4 13,739.0 18,683.0 4,944.0 36.0 
11 Eaton 4.475 97.9 4,024.0 6,218.0 2,194.0 54.5 
12 Engelhard 6.926 99.4 l ,7 15.0 2,880.0 1,165.0 67.9 
13 Ford 5.427 96.8 241,834.0 266,065.0 24,231.0 10.0 
14 General Elec. 7.119 99.4 191 ,631.0 249,733.0 58,102.0 30.3 
15 General Motor 8.462 98.6 2 12,621.0 278,136.0 65,515.0 30.8 
16 Gillette 26.997 100.0 5,281.0 11,246.0 5,965.0 113.0 
17 Ulioois Tool works 5.856 99.0 2,683.7 6,344.9 3,661.2 136.4 
18 Ingersoll-Rand 5.370 98.7 3,980.0 7,686.0 3,706.0 93.1 
19 Intel 10.304 99.8 9,885.0 25,397.0 15,512.0 156.9 
20 Johnson Ctr. 5.195 98.6 2,808.0 4,120.0 l ,312.0 46.7 
21 J &J 5.195 99.9 14,416.0 24,209.0 9,793.0 67.9 
22 Kimberly 25.471 100.0 6,193.0 11 ,5 15.0 5,322.0 85.9 
23 Lockheed 8.353 99.6 10,6 19.0 29,029.0 18,410.0 173.4 
24 LTV 3.767 96.7 6,303.0 5,481.0 -822.0 -13.0 
25 Merck 5.711 98.9 15,592.0 26,472.0 10,880.0 69.8 
26 Motorola 9.880 99.8 19,477.0 33,919.0 14,442.0 74.l 
27 Navistar 8.012 99.6 4,296.0 6,047.0 1,751.0 40.8 
28 Nucor 13.597 99.5 2,305.0 3,559.0 1,254.0 54.4 
29 Phelps 6.332 99.2 2,784.0 3,985.0 1,201.0 43.1 
30 Phillips 12.963 99.9 48,793.0 54,3 19.0 5,526.0 11.3 
31 PPG 3.911 97.0 5,850.0 7,515.0 1.665.0 28.5 
32 Rockwell 4.184 97.5 10,578.0 7,058.0 -3,520.0 -33.3 
33 Texaco 81.347 99.2 25,950.0 29,936.0 3,986.0 15.4 
34 Unisys 88.706 99.3 7,040.0 5,802.0 -1,238.0 -17.6 
35 Willamette 4.834 98.3 1,731.0 3,493.0 1,762.0 101.8 
36 York 7.414 99.5 1,503.0 2,263.0 760.0 50.6 
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In terms of relative change ( R) in assets due to ISO 9000 certification, Lockheed 
was found to have the highest increase of all companies. The company increased its 
assets by 173.4% after implementing ISO 9000 Quality Management Systems. Other top 
performing companies include Intel (2°d), Illinois Tool Works (3rd), and Compaq (41\ 
On the other hand, Rockwell decreased its assets by 33.3% after ISO 9000 certification. 
In terms of annual growth rate in assets, none of the companies was found to have 
significant change. In other words, no companies had any significant changes in annual 
asset growth rate after implementing ISO 9000 certification. 
In summary, as shown in Table 4, thirty-three companies were found to have no 
significant changes in assets before and after ISO 9000 certification. Thirty-six 
companies had significant changes in assets. Of those 36 companies, thirty-three 
companies were found to have positive increases and three companies were found to have 
negative increases. No companies were found to have significant change in terms of 
annual growth rate in assets. 
T bl 4 S a e 
' 
ummary o fA ssets Cl ·ri ass1 1catJon 
Items Net Increase, ( N ) 
Total Selected Companies 69 
Total Number of Companjes 33 
::E without Significant Change 
11'7 36 
0 Total Number of Companies with Cl'J Cl'J Positive Negative < Significant Change Increase Increase 
33 3 
Total Number of Companies 69 ~ -5 ~ without Significant Change 
::l ~ • Total Number of Companies with r:: 0 £ r:: .._ ea 
<CJ p::: Significant Change 0 
4.1.2 Pro.fit classification 
In the profit classification, thirteen companies were found to have significant 
changes in profit after implementing ISO 9000 certification as shown in Table 2 
presented previously. Of those 13 companies, all were found to have positive increases 
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in both net increase ( N) and relative change ( R) in assets after implementing ISO 9000 
certification. Twelve companies were found to have increases and only one company 
was found to have a decrease in profits earning efficiency (PEE) after receiving ISO 9000 
certification. 
In terms of average profit, Intel had the highest increase of all companies. It 
increased its average profit value by $3,817M. General Electric (2°d), Phillips Morris 
(3rd), and Merck (4th) made the top list on net increase in profits. In terms of relative 
change in assets after implementing ISO 9000 certification, Ingersoll-Rand was found to 
have the highest increase of all companies. The company increased its average profits by 
372.1 %. Following Ingersoll-Rand were Intel (2nd), Navistar (3rd), and Illinois Tool 
Works (4th). 
In terms of profit earning efficiency (PEE), Illinois Tool Works was found to have 
the highest increase of all companies after implementing ISO 9000 certification. The 
company improved its profit earning efficiency per unit asset by 11.8% due to ISO 9000 
certification. Other top performers include Bethlehem (2°d), Navistar (3rd), and Ingersoll-
Rand (4th). Only Abbott Laboratories was found to have decreased in profit earning 
efficiency per unit asset. The company decreased by 0.2% after it received ISO 9000 
certification. 
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It is noted that all companies with significant change in profits were found to 
increase their average profit. None of the companies were found to have been negatively 
impacted on average profits after implementing ISO 9000 certification. In PEE, only one 
company was found to have a negative increase. Illinois Tool Works, Navistar, and 
Ingersoll-Rand showed top performances in relative change ( R) both on average profit 
and PEE. 
Using annual growth rate in profit, only Dow Chemical had a significant change. 
The annual profit growth rate for Dow was - 114.98% before ISO 9000 certification, 
while the growth rate increased to 38.5% annually after certification. This fact suggested 
remarkable growth in profits earning for the company after the certification. 
T bi 5 S a e . ummary o f P fi Cl ' fi ro t ass1 cation 
Items Net Increase, ( N ) in Net Increase, ( N ) in Average Profit PEE 
Total Selected Companies 69 69 
Total Number of 
Companies without 56 56 
~ Significant Change 
117 13 13 .,; Total Number of iE 
0 Companies with 
.... Positive Negative p... Significant Change Positive Negative Increase Increase Increase 13 Increase 0 12 1 
~ Total Number of 
i Companies without 68 
"' 
Significant Change p::;
..c 
.... NIA ~ 1 
0 Total Number of 
.... 
;.'.) Companies with 
c; Significant Change Positive Negative ::I 
c Increase I Increase 0 c 
< 
Table 5 summarizes the findings in profit classification. Of 69 companies, fifty-
six companies did not demonstrate significant changes in profits after implementing ISO 
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9000 certification. Thirteen companies were found to have significant changes. Of those 
13 companies, all of them were found to have a positive net increase in average profits. 
In terms of annual growth rate only one company (Dow Chemical) was found to have 
significant increase. 
4.1.3 Sales classification 
In the sales classification, thirty companies were found to have significant change 
after implementing ISO 9000 certification. Table 6 summaries the sales data for these 30 
companies. Twenty-nine were found to have positive net increase ( N) in sales and one 
was found to have a negative decrease in its sales. 
In terms of net increase ( N) in sales, as shown in Table 6, Ford was found to 
have the highest increase of all companies. The company increased its average sales 
value by $25,001.?M after implementing ISO 9000 Quality Management Systems. Other 
top performers include Intel (2°d), Lockheed (3rd), and Motorola (41\ In contrary, Dana 
was found to have decreased in sales by $61,821M after implementing the certification. 
In terms of relative change ( R) in sales after ISO 9000 certification, Intel was 
found to have the largest change of all companies. The organization increased its sales 
byl85.1 % after implementing ISO 9000 Quality Management Systems. Other top 
performers include Willamette (2°d), Illinois Tool Works (3rd), and Kimberly (41h). In 
contrary, Dana was also found to have decreased its sales by 82.6% after the company 
implemented ISO 9000 Quality Management Systems. 
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Table 6, Summary of Changes in Sales 
Average Sales,$ Million 
No. Company Calculated t Sig. Level, Before After ISO Net Increase, 
Relative 
Change 
value % ISO 9000 9000 ( N ),$M ( R ), % 
l Abbott 28.047 100.0 7,358.5 10,516.5 3,158.0 42.9 
2 Avery 20.268 100.0 2,800.8 3,449.3 648.S 23.2 
3 Becton 5.207 98.6 2,627.0 3 ,182.5 555.S 21. l 
4 Boise 8.984 98.8 4,774.3 6,974.0 2, 199.7 46.l 
5 Brunswick 17.680 99.7 3,024.3 4,245.3 l,221.0 40.4 
6 Cummins 15.973 99.9 4,035.0 5,598.3 l ,563.3 38.7 
7 Dana 13.665 53.0 74,843.0 13,022.0 -61,821.0 -82.6 
8 Eaton 3.418 95.8 5,346.0 7,387.8 2,041.8 38.2 
9 Engelhard 9.084 99.7 2,640.3 4,438.5 1,798.3 68. I 
10 Ford 4.908 96. I 137,522.3 162,524.0 25,001.7 18.2 
11 Gillette 11.592 99.9 5,866.5 9,928.3 4,061.8 69.2 
12 Illinois 3.815 96.8 3,398.3 6 ,299.5 2,901.3 85.4 
Tool Works 
13 Ingersoll 14.050 99.9 4,510.5 7,650.8 3,140.3 69.6 
14 Intel 13.883 99.9 7,751.3 22,098.0 14,346.8 185.l 
IS Johnson 5.763 98.9 4,484.0 7 ,848.0 3,364.0 75.0 
Ctr. 
16 J &J 39.155 100.0 15,640.0 23,844.3 8,204.3 52.5 
17 Kimberly 13.357 99.9 7,064.5 12,945.0 5,880.5 83.2 
18 Lockheed 3.766 96.7 14,798.0 26,685.0 I l,887.0 80.3 
19 Maytag 66.579 99.0 3,021.0 4,286.0 1,265.0 41.9 
20 Motorola 4.425 97.9 23,554.5 31,925.8 8,371.3 35 5 
21 Navistar 8.018 99.6 4,352.5 6,588.0 2,235.5 51.4 
22 Nucor 4.843 96.0 3,361.7 4,248.7 887.0 26.4 
23 Parker 18.8 11 100.0 2,966.3 4,759.5 1,793.3 60.5 
24 Phillips 5.334 98.7 48,302.5 54,395.5 6,093.0 12.6 
25 Pitney 5.508 98.8 2,785.5 3,560.8 775.3 27.8 
26 PPG 6.232 99.2 6,250.3 7,466.0 1,215.8 19.5 
27 Texas Ins. 4.503 98.0 6,860.3 10,919.8 4,059.5 59.2 
28 TRW 4.190 97.5 9,379.3 14,229.3 4,850.0 51.7 
29 Willamette 6.294 99.2 2,043.4 3,951 .8 1,908.4 93.4 
30 York 11.028 99.8 2,330.8 3,392.3 1,06 1.5 45.5 
Using annual growth rate in sales, only two companies were found to have 
significant changes before and after ISO 9000 certification. Table 7 depicts the two 
companies with significant change in annual sales growth rate. General Dynamics was 
found to have a higher change than Union Carbide. Its annual growth rate was - 17.4% 
before ISO 9000 certification while the growth rate increased to 32.7% after the 
certification. The net increase ( N ) in sales growth rate was 50.1 % after certification. 
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Table 7, Summary of Companies on Annual Growth Rate in Sales 
Average Growth Rate in Sale,% 
No. Company Calculated t Sig. Level, % Net l.ncrease, value Before ISO After ISO 
9000 9000 ( N) 
1 General Dyna. 3.380 95.7 -17.4 32.7 50.1 
2 Union 7.739 99.6 -14.3 9.1 23.4 
Table 8 summarizes the findings in sale classification. Of 69 companies, thirty-
nine companies had no significant changes in sales after implementing ISO 9000 
certification. Thirty companies were found to have significant changes. Of those 30 
companies, twenty-nine companies posted positive increases in average sales. In terms of 
annual growth rate, sixty-seven companies were found to have no significant changes. 
Two companies were found to have significant changes with positive increases. 
T bi 8 S a e ummarvo f S I Cl 'f' a es ass1 1cat1on 
Items Net Increase, ( N ) 
TotaJ SeJected Companies 69 
TotaJ Number of Companies 39 
without Significant Change 
::E 
~ 30 
<Ii' Total Number of Companies 0 
c; with Significant Change 
U) Positive Negative 
Increase Increase 
29 I 
-5 
TotaJ Number of Companies 67 
~ without Significant Change 
e~ 2 0 - Total Number of Companies 
- £ <IS <IS 
with Significant Change g IZ Positive Negative 
c Increase Increase < 
2 0 
4.1.4 Stockholders' equity 
In the stockholders' equity classification, thirty-four companies were found to 
have significant changes. Table 9 summarizes the data for the 34 companies having 
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significant changes in the stockholders' equity after implementing ISO 9000 certification. 
Of these 34 companies, twenty-five were found to have positive increases and nine were 
found to have negative increases in both net increase ( N) and relative change ( R ). In 
terms of stockholders' equi ty efficiency (SEE), twelve companies were found to have 
positive increases whi le 22 were found to decrease in SEE. 
Table 9, Summary of Changes in Stockholders' Equity 
Stockholders' Equity.$ Million Stockholders' Efficiency (SEE), % 
No. Company Calculated Sig. Net Relative Net t value Level,% Before ISO After ISO Before After ISO 
9000 9000 
Increase, Change 1509000 9000 
lo crease, 
( N ), SM ( R)% (N ), % 
I Abbott 20.427 100.0 3,264.8 4 ,566.3 1,301.5 39.9 49.4 43.5 -5.9 
2 Ashland 4.491 97.9 1,629.8 2.081.5 451.7 27.7 25.4 32.7 7.3 
3 Boeing 5.582 98.9 9,159.2 11,918.0 2 ,758.8 30. I 44.6 31.2 -13.4 
4 Caterpillar 13.005 95.1 2,605.0 186.0 -2,419.0 -92.9 21.3 19.0 -2.3 
5 Coming 6.625 99.3 2,740.2 1,543.9 - 1,196.3 -43.7 50.9 46.8 -4.l 
6 Cummins 6.206 99.2 1,966.4 1,297.3 -669.2 -34.0 84.0 33.2 -50.8 
7 Dana 21.629 97. 1 562.5 2,792.5 2,230.1 396.5 10.4 23.4 130 
8 Deere 28.448 99.9 l,43 1.5 4, 158.7 2,727.2 190.5 12.6 22. 1 9.5 
9 Eaton 4.392 97.8 1,427.1 2,228.0 800.9 56.1 35.5 33.0 -2.4 
10 FMC 4.466 97.9 152.0 535.7 383.7 252.5 5.3 16.0 10.7 
II General 8.367 99.6 23,161.5 30,389.8 7,228.3 31.2 12.1 11.6 -0.5 
Elec. 
12 Gilleue 3.758 96.7 1,876.5 4.233.7 2,357.2 125.6 35.5 32.0 -3.6 
13 Ulinois 4.700 98.2 1,5160 3.3390 1,823 0 120.2 56.5 111 .9 55.4 
Tool 
14 Ingersoll 9.884 99.8 1,492.5 2,555.7 1,063.2 71.2 37.5 32.6 -4.9 
15 Intel 8.555 99.7 6,657.4 17,925.8 11,268.4 169.3 67.4 72.0 4.6 
16 IBM 4.754 98.2 36,492.8 2 1,800.0 - 14,692.8 -40.3 42.4 26.9 - 15.4 
17 lnU. Paper 26.452 97.6 8,570.5 I 1,176.0 2,605.5 30.4 32.8 28.8 -4.0 
18 Johnson 4.386 97.8 1,067.9 122.5 -945.5 -88.5 38.0 29.7 -8.3 
con. 
19 J&J 20.399 100.0 6 ,726.5 13,249.5 6 ,523.0 97.0 46.7 56.4 9.7 
20 Kimberly 7.086 99.4 2,441.0 4,036.5 1,595.6 65.4 39.4 37.1 -2.3 
21 LTV 85.016 100.0 3,291 .6 2,761.2 -530.4 -16.1 -52.2 52.6 104.8 
22 Masco 16.136 96.1 1,747.6 3,326.6 1,579.0 90.3 49.8 44.6 -5.2 
23 Merck 3.247 95.2 7 ,770.0 12.280.4 4,510.4 58.0 49.8 43.0 -6.8 
24 Motorola 6.288 99.2 9,587.0 15.112.5 5,525.5 57.6 49.2 43.5 -5.7 
25 Nucor 5.909 96.3 1,371.3 2 ,155.3 783.9 57.2 60.5 59.0 - 1.5 
26 Paccar 55.221 97.7 1,304.6 2,179.9 875.3 67. 1 26.6 27.2 0.6 
27 Parker 10.654 99.7 2,179.9 1,118.7 - 1,061.2 -48.7 49.4 49.2 -0. 1 
28 Phelps 5 .104 97.5 1,642. I 2,2 15.0 572.9 34.9 59.0 55.7 -3.3 
29 Phillips 3.472 96.0 12, 162.3 13,977.3 1,815.0 14.9 24.9 26.4 1.5 
30 Pitney 3.482 96.0 1,331.3 1,767.6 436.3 32.8 28.2 25.7 -2.5 
31 Quaker 3.414 95.8 847.3 248.9 -598.3 -70.6 22.5 10.2 -12.3 
32 Seagate 3 .307 95.5 837.2 2,203.0 1,365.8 163.1 44.2 49.7 5.5 
33 Willamette 8.830 99.7 J,011.9 513.6 -498.4 -49.2 58.4 128.0 69.6 
34 York 4.590 98.I 516.0 722.4 206.4 40.0 34.3 29.3 -5.0 
33 
In tenns of net increase ( N) in stockholders' equity, Intel was found to have the 
highest increase of all companies. The company increased its average stockholders' 
equity value by $11,268.4M after it implemented ISO 9000 Quality Management 
Systems. Other top performers include General Electric (2°d), Johnson & Johnson (3rd), 
and Motorola (4th). In contrast, IBM was found to have the largest loss in stockholders' 
equity after implementing ISO 9000 certification, by $14,692.8M. In terms of relative 
change (R) in average stockholders' equity due to ISO 9000 certification, Dana was 
found to have the highest increase of all companies. The organization increased 
stockholders' equity by 396.5% after it implemented ISO 9000 Quality Management 
Systems. Other top performers include FMC (2°d ), Deere (3rd), and Intel (4th). In 
contrast, Caterpillar was found to have the largest decrease, which decreased its 
stockholders' equity by 92.9% after implementing ISO 9000 certification. 
In terms of SEE, LTV was found to have the highest increase of all companies. 
The firm increased its SEE by 104.8%. Other top performers include Willamelle (2°d), 
Illinois Tools Works (3rd), and Dana (41h). In contrast, Cummins Engine was found to 
have the largest decrease by 50.8% in stockholders' equity efficiency. 
One remarkable finding here is that LTV had a negative value of stockholders' 
equity before it implemented ISO 9000 certification. Other literature indicated that LTV 
had a debt of Employee Stock Ownership Plan (ESOP) before it implemented ISO 9000 
("The ESOP Concept", 2001). The company increased its efficiency of stockholders' 
equity after implementing ISO 9000 Quality Management Systems. The fact suggests 
that ISO 9000 Quality Management Systems provided LTV an efficient quality 
management system to operate its business. The company might have received positive 
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market recognition from investors after implementing ISO 9000 certification. In this 
particular case, ISO 9000 certification provided LTV an advantage in market. This 
finding had similarity with the report that ISO 9000 certification might help certified 
companies to gain more recognition from customers (Bhatt, Ragu-Nathan, Rao & 
Skrabec,1997). 
In terms of annual growth rate in stockholders ' equity, five companies were found 
to have significant changes. Table 10 depicts the annual growth data for companies found 
to have significant changes in annual growth rate of stockholders' equity after ISO 9000 
certification. Of the five companies, three were found to have positive net increase ( N) 
and two were found to have negative net increase. 
Table 10, Summary Changes on Annual Growth Rate in Stockholders' Equity 
Average Stockholders' Equity, % 
No. Company Calculated Sig. Level, % Net Increase, t value Before ISO After ISO 
9000 9000 ( N) 
1 Becton 51.147 100.0 -3. 1 12.2 15.3 
2 Cooper 10.257 99.8 38.7 -7.0 -45.7 
3 IBM 3.994 97.2 -14. I 0.6 14.7 
4 PPG 4.390 97.8 -2.0 5 .9 7.8 
5 York 3.409 95.8 14.8 -0.4 - 15.2 
Becton experienced the highest increase ( N) in annual growth rate on 
stockholders' equity, by a 15.3% after implementing certification. In contrast, Cooper 
was found to have the largest decrease of all companies. Its annual growth rate decreased 
by 45.7% after implementing the certification. 
Table 11 summarizes the findings on stockholders' equity for the 69 selected 
companies; thirty-five companies were found to have no significant changes while 34 
companies had significant changes after implementing ISO 9000 Quality Management 
Systems. Of those thirty-four companies, twenty-five companies were found to have 
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positive increase and nine decreased in stockholders' equity. In terms of annual growth 
rate, five companies were found to have significant change. Of these five companies, 
three were found to have positive increases and two were found to have negative 
increases. 
Table 11, Summary of Stockholder' &:(uity Classification 
Net Increase ( N ) in Net Increase, ( N ) in Items Average Stockholders' SEE Equity 
Total Selected Companies 69 69 
Total Number of Companies 35 35 .I::? ~ without Significant Change 
{:l ~ 34 34 0 >; 
.c - Total Number of Companies ~ ·-g ::s with Significant Change Positive Negative Positive 
I 
Negative ~cir 
Cl) Increase Increase Increase Increase 
25 9 12 22 
Total Number of Companies 64 ~ without Significant Change 
<l' 
.. 
P:: 
.c 
~ 5 NIA e 
0 Total Number of Companies 
... with Significant Change ::s 
c Pru;itive Negative c: 
<( Increase Increase 
3 2 
4.2 Discussion 
One hundred and nineteen (119) companies remained on the li st of the Fortune 
500 companies from 1990 to 2000. Of those 119 companies, sixty-nine companies 
implemented ISO 9000 Quality Management Systems. This finding shows that more 
than half those large companies devoted their resources and efforts to implement ISO 
9000 Quality Management Systems as one of their management tools. 
This study has incorporated two sets of data to examine the selected companies. 
First, using base value of nine-year span, the profitability of selected companies was 
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examined before and after receiving ISO 9000 certification. Statistical analysis (t test) 
indicated if there was any significant change for a company after the company 
implemented ISO 9000 certification in terms of assets, profits, sales, and stockholders' 
equity. Secondly, using annual growth rate the speed of change was examined to 
understand growth characteristics after a company implemented ISO 9000 certification. 
For this study, it was not effective to use annual growth rate to examine the 
Fortune 500 companies for their profitability. Annual growth rate only indicates a speed 
of growth in profitability. It does not indicate whether a company has loss or profit after 
the company implements ISO 9000 Quality Management Systems. For example, Dow 
Chemical was found to have significant change after implementing ISO 9000 Quality 
Management Systems in its annual growth rate in profits. But it did not have significant 
change in its actual profit. 
Using relative change ( R) and net increase ( N ), the impact of ISO 9000 
certification on the selected companies can be observed. These two indices indicate a 
change of profitability a company gained after implementing ISO 9000 certification. In 
profit classification, fifty-six companies did not show significant changes after 
implementing ISO 9000 certification. This is due to the fact that those companies had 
very large variations in these profits before and after certification. Thirteen companies 
were found to have positive significant changes. This finding shows that ISO 9000 
Quality Management Systems have a positive impact on certified companies in terms of 
profits. 
Profit earning efficiency (PEE) reveals how efficient a company was for using 
minimum assets to generate maximum profits before and after implementing ISO 9000 
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Quality Management Systems. Among the 13 companies with significant changes, only 
one company had a negative change. Thus, ISO 9000 Quality Management Systems 
proved to be one of the effective ways to help companies to efficiently utilize their assets 
to generate profits. 
Stockholders' equity generally represents the value of a company, which is 
recognized by the market. Approximately 50 percent of companies (35 out of 69) did not 
show significant changes in stockholders ' equity after implementing ISO 9000 
certification. Among the 34 companies having significant changes in stockholders' 
equity, twenty-five of them had positive increases and nine had negative changes. Those 
findings suggest that stockholders' equity may not be a consistent index to measure the 
impact of ISO 9000 certification on the profitability of an organization. Moreover, data 
on annual growth rate in stockholders' equity showed that only five out of 69 companies 
had significant changes while the majority of companies did not show any significant 
changes. Among the five companies, three of them had positive and two had negative 
changes. This scattering suggests that annual growth rate in stockholders' equity may not 
be used to effectively represent the impact of ISO 9000 certification on the profitability 
of companies. 
Stockholders' equity efficiency (SEE) shows how efficient a company is in 
utilizing its assets to increase its market value. Of the 69 companies studied, thirty-five 
of them did not have significant changes in SEE. Among those 34 companies with 
significant changes in SEE, twelve of them had positive and 22 had negative changes. 
Similar to stockholders' equity, SEE does not seem to provide consistent information for 
profitability of large organizations studied. 
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Table 12 shows the top performing companies in each category. For example, in 
terms of net increase in assets, GM ranked on top followed by GE, Ford and Lockheed. 
Relative change in assets placed Lockheed on top, followed by Intel, ITW and Compaq. 
No company had significant net increase in annual growth rate on assets. 
In terms of net increase in profits before and after certification, Intel ranked on 
top followed by GE, Phillips Morris and Merck. On relative increase in profits due to 
ISO 9000 certification, Ingersoll-Rand topped Intel, Navistar, and ITW. Those 
companies had gained significant increase in their profits after they implemented ISO 
9000 Quality Management Systems standards. It is evident that ISO 9000 certification 
helped the bottom line of those organizations. Dow Chemical was the only company that 
demonstrated a significant increase in profit annual growth rate. 
In terms of profits earning efficiency (PEE), Illinois Tool Works (ITW) was 
identified as the top performer, followed by Bethlehem Steel, Navistar and Ingersoll-
Rand. PEE represents how efficiently an organization uses its asset to gain profits. The 
data demonstrated that those top performers had significant improvement in the 
efficiency in utilizing assets for earning profit. The positive correlation between the 
increase in PEE and ISO 9000 certification presents strong evidence that ISO Quality 
Management System standards help those organizations to improve profitability. 
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Table 12. Too Pe orrmn2 c omoanies in Each c fi lassi 1ca1ion due to lmolemeotin2 IS 09000C ' Ii ert1 1ca11on 
Ranking of Top Performing Companies l st 2nd 3rd 4"' 
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0 ::I ,,, _ 
.... 
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-
..... 
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., c - .. 
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ITW appeared to be one of the top performing companies in several categories, 
including relative change in assets, profits, sales as well as stockholders' equity 
efficiency (SEE). Particularly, ITW was identified as the top performer in PEE, which 
showed that the company has gained significant improvement due to implementing ISO 
9000 certification, not only on net profits but also on profit earning efficiency. This fact 
made ITW an overall top performing company of all the selected Fortune companies 
based upon the impact of ISO 9000 on profitability. 
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This study focused on the relationship between ISO 9000 ce1tifications and the 
profitability of the selected Fortune 500 companies. Sixty-nine of those companies were 
selected for this research. In terms of average profit, 13 companies had significant 
increases. In profit earning efficiency (PEE), fifty-six companies had no significant 
change while 13 companies had significance in PEE. It is noted that ISO 9000 
certifications had positive impacts on 12 out of 13 companies. In other words, the 
selected companies with significant changes have gained benefits in terms of profitability 
due to ISO 9000 certifications. 
Table 13 presents the top performing companies with their corresponding industry 
classifications. Twenty-two companies presented in table 13 show positive changes from 
four classifications: assets, profits, sales, and stockholders' equity, respectively. They 
represent 16 industries based on their SIC as shown in table 13. 
These findings show that ISO 9000 Quality Management Systems apply to a 
broad range of industries. The ISO 9000 Quality Management Systems provide 
guidelines and requirements on what features are to be presented in the management 
system of an organization but do not prescribe how these features should be 
implemented. This non-prescriptive characteristic enables the ISO 9000 Quality 
Management Systems standards to have wide applicability for various products and 
environments of use. Each organization is given great latitude in determining how ISO 
9000 requirements or guidelines will be incorporated in its own management system. 
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Table 13. Industry Classification for Top Performing Companies 
Company SIC Industry Classification 
Avery 2670 Converted Paper & Paper board Prods 
Bethlehem 3312 Primary Metal 
Compaq 3571 Computer and Office Equipment 
Dana 3714 Transportation Equipment 
Deere 3523 Industrial Machinery and Equipment 
Engelhard 2810 Industrial Inorganic Chemical 
FMC 2880 Chemicals and Allied Products 
Ford 3711 Motor Vehicles & Passenger Car Bodies 
GM 3711 Motor Vehicles & Passenger Car Bodies 
GE 3600 Electronic & Other Electrical Equipment (No 
Computer Equip) 
Ingersoll-Rand 3560 Industrial Machinery and Equipment 
Intel 3674 Electronic & Other Electric Equipment 
ITW 3560 Industrial Machinery and Equipment 
J&J 2834 Pharmaceutical Preparation 
Kimberly 2621 Paper Mills 
LTV 3312 Primary Metal 
Merck 2834 Pharmaceutical Preparation 
Motorola 3663 Radio & TV Broadcasting & Communications 
Equipment 
Navistar 3711 Transportation Equipment 
Parker 3490 Miscellaneous Fabricated Metal Products 
Phillips Morris 2000 Food and Kindred Products 
Willamette 2621 Paper and Allied Products 
For a certified company to function effectively, ISO 9000 Quali ty Management 
Systems help the company to identify and to manage numerous linked activities: the 
standards are not applied to any specific products, but to the processes of producing 
products or providing services. 
Continuous improvement is a natural outcome of implementing ISO 9000 Quality 
Management Systems standards. There are two linked requirements of ISO 9000 Quality 
Management Systems that work to ensure continuous improvement. The first is 
"management responsibility" and another is "customer and interested parties." 
Management responsibilities mean top management involvement that is required for the 
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implementation of ISO 9000 Quality Management Systems. Interested parties mean 
suppliers, subcontractors, or clients. Figure 1 illustrates the continuous improvement 
process of implementing ISO 9000 Quality Management Systems. Note that the entire 
quality management system encompasses the four requirements of ISO 9001 from 
"Management Responsibility" to "Measurement Analysis, and Improvement". These are 
the operating elements that make ISO 9000 Quality Management Systems work. It also 
illustrates that requirements are drawn at least partly from customers and other interested 
parties, and that customer satisfaction feedback is an essential element of the ISO 9000 
(Cianfrani, Tsiakal & West, 2001). Elements in the boxes are requirements of ISO 9001 
Quality Management Systems. 
Figure l, Process Based Quality Management Systems in Continual 
improvement 
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4.3 Cases Studies 
In order to understand how companies might have different performances, two 
case studies are provided to present their efforts and strategies on ISO 9000 certification. 
Illinois Tool Works (ITW) and Bethlehem Steel Company were chosen based upon their 
performances on profitability. It is because this research focuses on relationships 
between ISO 9000 Quality Management Systems and profits performance of the 
companies. ITW had appeared as a top performer in several classifications, including 
PEE, SEE, profit, sale and stockholders' equity. Bethlehem Steel was the second best 
performer in profit earning efficiency (PEE) per unit asset. It is hoped that these case 
studies will provide related information on how companies incorporated their operational 
strategies with ISO 9000 Standard Quality Systems to pursue the best profitability. 
4.3.J Illinois Tools Works, Inc.: Leadership, innovation, acquisition, customer focus, and 
80!20 strategy. 
4.3. I .1 Introduction 
Illinois Tool Works (ITW) designs and manufactures fasteners and components, 
equipment and consumable systems and a variety of specialty products and equipment for 
customers around the world ("ITW History", 2001). A multibillion-dollar company with 
more than 90 years of history, ITW is a dynamic company enjoying geographic and 
product diversity and energetic earnings growth and producing a solid return for 
investors. According to ITW History (2001), ITW, along with three other leading 
domestic performers with top quality products (i.e. Xerox, AMP, and Harley-Division), is 
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dominating the Japanese and other competitors abroad. Its solid earnings and a strong 
cash flow have enabled ITW to steadi ly increase the dividend on its common stock since 
1970s. 
The profit performance of ITW was remarkable. Before the company 
implemented ISO 9000, its PEE was 9.9%. After ISO 9000 certification, the company 
had increased its PEE to 21.7%, an increase of 11.8%. The company had steadily 
increased its profit from $192.lM in 1992 (i.e., Appendix C-2) to $805.7M in 2000 as 
shown in Figure2. 
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Figure 2. Profit change for ITW from 1992 to 2000 
4.3.1.2 History 
In 19 12, on the eve of World War I, Chicago financier Byron L. Smith placed an 
advertisement seeking investment for a "growing manufacturing business." Four men 
answered: Frank England, Panul B. Goddard, Oscar T. Hogg, and Carl G, Olsen, 
together. These forward thinking businessmen formed a company to manufacture and 
45 
sell metal-cutting tools ("ITW History", 2001). In the following decades, the business 
grew steadily with added production of transmission, pumps, compressors, and steering 
assemblies. Meanwhile, the use of plastics on fasteners, components and assemblies 
accounted for a growing portion of the company's operations. By its 50lh anniversary, 
the company was officially named Illinois Tool Works, Inc and was soon listed on the 
New York Stock Exchange. Since then, ITW has been consistently strong with each new 
decade significantly adding the company's growth. During 1990's, acquisitions 
increased ITW's presence in the important metal fabrication and welding market. ITW 
also increased its reach to consumer and industrial packaging markets with enhanced 
capabilities of case sealing, carton printing, decorating, protective shipping, shrinking and 
strength wrapping production system. ITW's proven strategies of increasing market 
penetration with product innovations that improve customer offerings provide the 
foundation for continued success in the 2151 century ("ITW History", 2001). 
4.3.J.3 Leadership and Empowerment 
In mid 1990s' ITW had held a leadership training camp. Its goal was to develop 
leadership skills and to practice employee empowerment (Cusimano, 1993). The aim was 
to involve everyone at the camp with the common goal of being the best at meeting 
customer needs. The whole organization was involved in training and a team building. 
Everyone was involved. Participants gained leadership skills. This highly experiential 
approach focused on team learning. They learned from each other and they learned 
almost team works. 
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.f:3ased on the recognition that effective training was a process not an event, the 
leadership training was designed to be repeated. Through repetition, the system is more 
thoroughly imprinted on the organization. A videotape was used to record the process of 
leadership training. The video modules can be repeated without fear of inconsistency 
from one iteration to another (Cusimano, 1993). 
Repetition is also encouraged by the fact that each participant receives audio-
tapes of the video soundtrack that can be used for self-study. The leadership system gave 
participants common visions, common goals and a common information base. In its 
manufacturing installations, which are three-shift operations, the videotapes were 
avai lable 24-hours a day. If a shift leader or supervisor had a problem, he or she could 
review the appropriate tape to develop a strategy to deal with it (Cusimano). 
As time passed and the culture change progressed, ITW still uses the leadership 
training with new people who come from other companies with "excess baggage". But 
for rrw itself as an organization, it has internalized the training tools and gone beyond it. 
According to Farrell, CEO of ITW, "changing culture is like a bunny hop. You take steps 
forward and then you step back in order to make progress. It takes patience. You have to 
be tenacious. It helped us make it obsolete and then, upgrade it time after time as 
needed." (Cusimano). 
Farrell's friendly common sense approach drives his personal management style, 
which he describes as relaxed, informal, and loose. For instance, he never has demanded 
a monthly report from anyone and never has written one himself during his climb to the 
top spot after a 34-year ITW career. But do not mistake informal for undisciplined or 
loose for careless (Cusimano). 
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" 'One of the strengths of the company is focusing enough on the details that we 
know where to lead people', says Farrell in his strategy of decentralization" (Cusimano, 
1993, p. 4). For instance, while extreme decentralization optimizes focus, it seemingly 
minimizes synergies and the supposed leverage of shared services. At headquarters are 
tax, auctit, and associated financial functions, investor relations, a skeleton of Human 
Resource staff, and a Research & Development group that supports the individual 
businesses with application development. Otherwise, the businesses are self-supporting 
(Cusimano, 1993). 
A foundation for leadership deals with such basic leadership skills as motivation, 
team building, creative problem solving, performance improvement, coaching and 
developing subordinates to be leaders. ITW established a leadership study system. The 
system's greatest attraction is its emphasis on the leader's role in using the organization's 
mission as the framework for developing employees. This approach links employee and 
organizational development (Cusimano). 
The empowerment process began in 1989, fueled by a management vision based 
on a commitment to developing leadership throughout the organization, team building, 
culture change and a passionate commitment to being the best at meeting customer needs. 
The most dramatic example of the results of this process is the division's new 
manufacturing facility in Paslode, Arkansas. It is a self-directed work plant where 
workers set policies that govern themselves. This is a step well beyond the self-directed 
work teams that have made such an impact on modem manufacturing (Cusimano). Today 
the hallmark of Paslode plant is the autonomy of its employees and component 
organizations. 
With workers establishing their own work rules, the new plant has been 
tremendously productive. For example, working together, the three shifts established 
their own absentee policy. In 1992 the absentee rate at the Arkansas plant was .0008 
percent compared to the national average of 1.8 percent. This kind of performance is 
emblematic of the change at Paslode. 
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Paslode not only had to study leadership themselves but also had to teach, model 
and promote the principles throughout the organization. People, who had never given 
much thought to the meaning of leadership, started to take it seriously. This was true of 
those who trained and those who were trained. 
4.3.1.4 Innovation 
ITW stresses working hand-in-hand with customers to find out what they want 
and to learn how ITW can help them lower their operating costs. To meet the target, ITW 
focuses on a steady flow of new and improved products. The company's more than 600 
businesses are small , decentralized and focused on their customers. By actively practicing 
teamwork with customers and suppliers, the men and women of ITW are creating 
competitively superior products, solutions and work environments. 
Many of ITW's best product innovations come from simple observation coupled 
with a keen understanding of ITW customers' needs. ITW's main goal is not to create a 
bestseller, but to enhance customers' operations. To attain that goal, product design 
engineers develop value-added proprietary products. This unique approach begins at their 
customers' plants or work sites. By working closely with customers, ITW determines 
how a product or process could provide a better solution. Its engineering prowess allows 
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the company to build higher profit margins into most of its products, distinguishing them 
from low-margin commodity items. Its approach helps ITW penetrate new markets and 
widen its share of existing ones. In 2001, ITW had more than 17,000 undue patents and 
pending patent applications worldwide, including 3,000 the U.S. patents and 1,200 
pending the 'C.S. applications. ITW annually ranks in the top 100 of patent issuers in the 
U.S. (Byrne, 1994). 
Each year, the ITW Patent Society-founded in 1969-recognizes the patent 
contributions of its product designers and engineers from worldwide businesses. To date, 
ITW has more than 562 members in the Patent Society, ranging from CEO to salesmen, 
to engineers and technicians. More than 130 members are Distinguished Fellows, 
recognized as having patents on inventions for products with noteworthy commercial 
success and 15 are Hall of Fame members, representing life-time achievement. (Byrne). 
4.3.1.5 Acquisition and decentralized 
ITW's success is also a result of decentralization and empowerment. Each 
division of ITW is autonomous with the freedom to chart its own course to success. This 
emphasis on autonomy and responsibility runs through the organization from the 
boardroom to the factory floor. Such autonomy encourages employee empowerment, 
participation and leadership. In 1995, ITW spent well over $6 billion to snap up more 
than 200 companies. The company prefers to pick and choose opportunities where its 
scouts find them. It routinely breaks up each acquisition into even smaller stand-alone 
units. That way, the business managers stay close to their customers (Anonymous, 2001). 
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To implement the decentralization strategy, ITW splits a business that hits $50 
million. The company believes that it is going to lose its growth focus if the asset of a 
business reaches $50 million. If a company is spreading itself around too much, it is 
starting to get too complicated. Thus, ITW takes the $50 million business, splits it into 
three $15 million to $ 18 million businesses, narrowly niched and refocused on their 
specific opportunity. ITW gives acquired companies their own authority for engineering 
and manufacturing. Over time ITW makes them totally autonomous. The decentralization 
strategy has driven a healthy 12% compounded annual revenue growth for years. In fact, 
from 1989 to 1999, ITW has averaged 17% compounded annual earnings growth, 
powering a 700% run on Wall Street during the same period (Anonymous, 2001). 
In addition to the business benefits, extreme decentralization presents enhanced 
personal career opportunities for a wide range of employees. 
'The soft side of this, the human side, is that young people get to run businesses,' 
says Ptak, General Manager of ITW. We develop managers so rapidly that a 
person can start running a business when he is in his 20s. Some segments start out 
very small, perhaps $5 million to $8 million. That's a great place to try a young 
person. If they fai l, we just pick up the pieces and move on. If they worked for 
another company, they would be trapped in some function. Here they get a chance 
to do everything. That gives a lot of people the chance to train and see what they 
can do.' (Tim, 1999). 
4.3.1.6 80120 business strategy and customer focus 
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ITW has implemented 80/20-business strategy since mid-1980s. The concept 
underlying 80/20 is that 80 percent of a business' sales are derived from the 20 percent of 
its product offering being sold to key customers. Simply put, too often companies do not 
spend enough time on the critical 20 percent of their key customers and products, and 
spend too much time on the less important 80 percent. "For us, 80/20 is a business-
planning process," said Farrell, CEO of ITW," a way to analyze a business, isolate it, 
figure out where its core competencies are, and determine if those competencies have 
growth potential. Then we line up the support functions behind them without the 
encumbrance of 80% of the transactions, part numbers or customers that confuse the 
issue. It means analyzing a lot of data, then having the courage to tear the business apart. 
" 'It's a hard thing to do, and it can be demoralizing. But I hasten to say if you mess up 
the key 20%, you are going to demoralize a lot more folks. You have to win here' said 
Farrell" (Tatikonda L., Tatikonda, R. & Brien, 1999, p. 6). 
The birth of lTW's 80/20 strategy provides many ways to improve manufacturing 
practices so they could stay competitive in a changing economy. The 80/20 business 
strategy is really about simplifying and focusing on the key parts of ITW business. 
Simplicity focuses action, while complexity often blurs what is important. In the process 
of simplification, ITW views all aspects of business on an 80/20 basis. This includes 
finding ways to simplify ITW product lines, customer and supply base, and business 
processes and systems. In the end, 80/20 improves quality, productivity, delivery, 
innovation, market penetration, and ultimately, customer sati sfaction (Tatikonda L., 
Tatikonda, R. & Brien). 
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4.3.1.7 Support for Community 
The ITW Foundation contributes financial support to not-for-profit organizations 
through a major giving program: Direct-Giving Program for employees. ITW's Direct 
Giving Program focuses on education, culture, social welfare, youth and the United Way. 
Through their many giving programs, the ITW Foundation each year contributes several 
million dollars back into the communities where ITW have business units and where 
ITW employees live (ITW Foundation, 2001). 
The Foundation also awards scholarships to children of ITW employees for post-
secondary education. The company involves their employees in volunteer activities. All 
ITW business units are encouraged to involve in Celebration of Caring projects. In 
addition, ITW also supports organizations that benefit undeserved populations, as well as 
enhance the cultural and educational opportunities in the areas where ITW business units 
are located. ITW's projects involve many levels of employees in different aspects of each 
event. Celebration of Caring projects across the United States have served multi-
generation populations and involve active as well as retired employees (ITW 
Foundation). 
4.3.J.8 Summary 
In summary, ITW has established its tradition of excellence as follows (Cole, 
2001): 
1. Flexible leadership and management 
2. Innovation 
3. Value-added acquisitions 
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4. Decentralized business model 
5. 80/20 tactics 
6. Customer focus 
7. Support for community 
Working closely with its customers, ITW has gained a reputation for producing items that 
provide cost savings and enhance the quality of end products (Anonymous, 1983). 
The use of the word quality creates an anomaly and tends to represent a tool to 
meet customer quality requirements. Nevertheless, to lead and operate an organization 
successfully, it is necessary to manage quality in a systematic and transparent manner. 
Success can result from implementing and maintaining a management system that is 
designed to continually improve performance while addressing the needs of all interested 
parties. Managing an organization encompasses quality management amongst other 
management disciplines. ISO 9000 Quality Management Systems have provided those 
elements. These elements can be divided into seven quality management principles, 
identified by top management at ITW in order to lead the organization towards improved 
performance. These principles are leadershjp management, innovation, value-added 
acquisitions, decentralized business model, 80/20 strategy, customer focus, and support 
for community. 
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4.3.2 Bethlehem Steel Corporation: quality focus, innovative practice, cutting edge 
technology, partnership for excellence 
4.3.2.1 Introduction 
Bethlehem Steel, a one hundred year old company that practices continuous 
improvement at all times. Bethlehem is known as a premier steel company, serving the 
automotive, construction, machinery and equipment, appliance, and container markets. 
Before Bethlehem implemented ISO 9000, its profit earning efficiency (PEE) was 
negative 10%. After the company implemented ISO 9000 certification, the company had 
positive 1.3% in PEE, an increase of 11.3%. In addition, the company profits increased 
from negative $463.5 million in 1991 to positive $280.7 miJlion in 1998, as shown in 
Figure 3. 
Certification year: 1996 
400.0 
c 
~ 
a -400.0 
-800.0 j 
-1,200.0 
Year 
Figure 3. Profit change for Bethlehem from 1991 to 1999 
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4.3.2.2 History 
Bethlehem Steel, its earliest predecessor company, Saucona Iron Company, was 
formed in South Bethlehem, PA. After 1861, name of company is changed to Bethlehem 
Iron Company. In 1931, Bethlehem acquired McCbntic-Marshall Corp., a major 
fabricator and erector of bridges and buildings ("Bethlehem History", 2001). Those 
acquisitions made Bethlehem stronger to operate their business during the economic 
recession. During the period, Bethlehem fabricated the steelwork for such landmark 
structures as the Golden Gate Bridge, George Washington Bridge, Rockefeller Plaza, 
Waldorf-Astoria, Chicago Merchandise Mart and the U.S. Supreme Court. In 1941, the 
United States entered World War II, and Bethlehem operations shifted to all-out war 
production of steel plate for ships and tanks, structural steel for defense plants and 
forging for guns, shells and aircraft engines. After the War, Bethlehem has focused on 
domestic faci lity development. These facility projects have given Bethlehem confidence 
to confront international competitions from importers. In order to meet global 
competition, Bethlehem has developed its quality vision to integrate its production, 
management, and business operation ("Bethlehem History"). 
4.3.2.3 Quality 
During the 1980s and early 1990s, Bethlehem Steel Corp., like many other 
organizations, went through significant changes, including increasing emphasis on total 
quality. It applied the quality concepts of Deming, Crosby, Juran, Conway, and others. 
The company made marked changes in the way it did business. Bethlehem's focus is on 
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continuous improvement of all aspects of business regarding the quality of products and 
business processes (Flynn, 1998). 
Bethlehem's core quality vision is dedicated to supplying customers with high 
quality, cost-effective products and value-added services. To achieve this, Bethlehem is 
aggressively engaged in integrating specific customer quality system certification 
requirements into their business processes, and has implemented Six Sigma management 
across the enterprise to deliver bottom-line results. 
Bethlehem has four objectives to achieve leadership in its industry ("Vision", 
2001). The first objective is to serve its customers. Bethlehem recognized that customers 
have choices of materials and steel suppliers and Bethlehem wants to be their first choice 
to provide what they need, and when they need it. The emphases of the company are on 
quality, service, fairness, and competitive price. To increase customer satisfaction, 
Bethlehem has encourageed its suppliers of goods and services to share this commitment. 
The second objective is to promote a partnership among employees in whkh each 
individual is treated with dignity and respect, understands his or her own role in 
contributing to Bethlehem's success, and is responsible for improving Bethlehem's 
processes, operations, and relationships. Essential characteristics of this partnership are 
trust, open and honest communication, ongoing education and training, and an acceptance 
of individual accountability and responsibility. 
The third objective is to be a good citizen, complying with the laws applicable to 
the steel-making business, protecting the environment, improving governmental 
accountability and economic vitality, and enhancing the quality of life. The fourth 
objective is increasing stockholder value. This requires sustained profitability with rates 
of return on the capital in steel-making businesses that exceed Bethlehem's weighted 
average cost of capital. Bethlehem's strategy for achieving this vision is to concentrate 
on steel, to rebuild financial strength, and to emphasize and reward continuous 
improvement in all of activities of Bethlehem ("Vision", 2001). To achieve those four 
objectives, Bethlehem realized continuous learning is a lifetime opportunity and 
responsibility to accomplish its goal. 
4.3.2.4 Using Technology for Improvement of Production Process 
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One of Bethlehem's manufacturers has implemented an advanced quality 
inspection: Systronic hole-detection system in 1999 (Bagsarian, 2000). Bums Harbor's 
new $150,000 Systronics hole-detection system has a light source underneath the steel 
strip and a sensor above the sheet that detects light coming through. The hole-detection 
information is stored in a computer. Looking at patterns, operators can superimpose holes 
from several coils on top of each other. The system "looks at the final product, and if the 
crown is not where we want it to be, it will apply the bending to the stands necessary to 
make the adjustment," said Dave Meinzinger, director of hot-rolled products at Granite 
City. "If it's a profile issue, it will feed the information back to stands two, three, and 
four; for flatness, to stands five, six, and seven to make some immediate adjustments." 
Detecting a flaw is just the first step in a process. " 'The real challenge in an 
automated inspection system is not seeing it in the first place; it is translating it in some 
way that gives the user some useful information ,' said Dan Farrell, superintendent of 
process technology at Burns Harbor." (Bagsarian, 2000, p.2) Gouges must be classified 
differently from scale streaks and slivers. " 'That is the real challenging thing Farrell said. 
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'The technology of classification gets pretty hairy. They're using advanced mathematical 
techniques to do that. It's on the steep part of the improvement curve as technology 
improves'" (p.3). The system has helped the plant reduce holes by 20 percent in the 
1999. 
Besides utilizing technology to reduce defective product, Bethlehem has also 
refined hydraulic automatic gage control, continuous-variable-crown shifting, work-roll 
bending and other processes at their rolling mills to improve gage control, internal steel 
quality and surface appearance. They are also trying to roll thinner high-quality hot and 
cold band without reducing the productivity of their mills. For example, Hylsa, Operation 
Manager at Mexico manufacturer, worked on several fronts to improve product quality 
and efficiencies at its thin-slab mini-mill in Monterrey, Mexico (Woker, 1998). Operators 
at the compact-strip-production mill from Steel Management Steel (SMS) continue to 
pursue thinner gages of hot band at the six-stand rolling mill. Meanwhi le, Bethlehem 
installed a new five-stand cold mill at its Sparrows Point, Maryland, plant. The mill, 
being supplied by Yoest-Alpine Industries, has closed-loop shape control on both the first 
and 5th stands to provide improved flatness control. Bethlehem also entered into a joint 
venture with C.H. Maryland called Bethlehem Roll Technologies L.L.C. to provide 
improved roll-grinding capabilities at Sparrows Point. Better roll grinding was required 
partly because of the tight tolerance demands of the new cold mi ll. The $10 million roll-
grinding facility began operating in spring 1999 (Woker). Bethlehem Roll Technologies 
were able to resurface up to 4,500 rolls per month whereas Sparrows Point's requirements 
were 3,700 rolls per month. The joint venture used the rest of the capacity to serve other 
manufacturers. These technology support and operational strategy helped Bethlehem 
stay productive (Woker, 1998). 
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Another technology uti lized to improve quality at Bethlehem was hydrogen 
annealing (McManus, 1994). Hydrogen annealing at Bethlehem factories has been 
practiced and is excellent, according to Edward J. Patula, Operation Manager at Bums 
Harbor, Indiana. Product uniformity is very good with the high circulation rate of 
hydrogen. Key to all the advantages is the low density and high conductivity of 
hydrogen. Conventional annealing has a circulation rate of 7 ,000-12,000 standard cubic 
fe.et per minute. Hydrogen has one-tenth the density of nitrogen, which means a unit can 
re-circulate 30,000-35,000 standard cubic per minute with no added fan power 
(McManus). 
4.3.2.5 Supplier Excellence Program 
In the early 1990s, Bethlehem's purchasing, transportation, and quality-assurance 
departments developed the Supplier Excellence Program. This program coordinated and 
formalized the separate activities--supplier rating systems, supplier statistical-process-
control programs, and many other types of audits and evaluations--into one structured 
process (Barnette, 1995). The supplier-excellence process has several parts, all of which 
focus on continuous improvement. A systems evaluation is performed, with the 
expectation that appropriate systems are documented and implemented to sustain high 
performance and encourage continuous improvement. Actual performance criteria are 
evaluated on an on-going basis and continuous-improvement plans are developed and 
monitored. 
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A merit assessment is performed by the major end-users of the product or service. 
This is a subjective evaluation but is very important. The major users of the supplier's 
product or service are asked to assess the supplier and confirm the performance-
evaluation team's rating. The purpose of implementing these programs is to meet the 
high standards of partnership definition. Bethlehem plans to focus further on developing 
supplier relationships that meet this higher standard and supplier excellence will certainly 
help Bethlehem to meet demands of customers (Barnette). To become certified, suppliers 
must fulfill all these requirements. Certification is reassessed on regular basis. 
For example, systems evaluation uses a systems questionnaire for data gathering 
(Barnette, 1995). The evaluation of the systems can include an on-site audit by trained 
Bethlehem personnel. Bethlehem recognizes other systems, such as ISO 9000, QS 9000, 
and the Steel Industry Suppliers Audit Program. They all satisfy the systems 
requirements of the supplier-excellence process. The categories covered by the 
questionnaire include management and administration, quality systems, delivery, 
customer service, technology, facilities, and cost control. 
On the other hand, criteria of performance evaluation are developed with input 
from the end-user and the supplier (Barnette). In conjunction with this evaluation, a 
continuous-improvement plan is developed and monitored. Both are critical to the overall 
effectiveness of the supplier-excellence process. Performance criteria vary by 
commodity but generally include such categories as product life, yield, specification 
compliance, on-time delivery, claims, order processing, invoicing, technical assistance, 
competitive pricing, financial strength, and cost improvement. 
4.3.2.6 Education and Training 
Bethlehem provides the best-educated work force in its industry. 
The company has established a Foundation to offer their employees opportunities and 
incentives to study. The Foundation concentrates its grant making in the areas of 
education, human services, health care, economic education, public policy research, 
culture and the arts, and civic and community improvement. The objectives of the 
Foundation are to: 
1. Promote excellence in education; 
2. Enhance the quality of life in communities where Bethlehem Steel has 
operations or other important interests, and where its employees and their 
families live; 
3. Support continuous improvement in the environment and safety in the 
workplace; 
4. Advance the development and dissemination of knowledge; 
5. Sustain and strengthen the economic, social and political environment 
necessary to nurture our free society (Bethlehem Foundation, 2001). 
4.3.2.7 Summary 
61 
In summary, Bethlehem has incorporated Total Quality Management concepts of 
Deming, Crosby, and Juran on quality. Besides, Bethlehem utilized technology to 
develop quality tools to practice continues improvement. Those concepts have been 
incorporated with ISO 9000 Quality Management Systems to develop four major quality 
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management principles, identified by top management at Bethlehem Steel in order to lead 
the organization towards improved performance. These principles are quality focus, 
innovation practice, cutting edge technology, and partnership for excellence. Most 
important, Bethlehem has a firm and clear vision on quality with commitment on 
customers and partnership. Managing an organization encompasses quality management 
among other management disciplines. 
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CHAPTERS 
Summary 
Out of the Fortune 500 companies, one hundred and nineteen (119) companies 
remained on the li st from 1990 to 2000. Of those 119 companies, sixty-nine companies 
received ISO 9000 certification during the period. Those 69 companies implemented 
ISO 9000 Quality Management Systems as a part of their quality efforts. 
In asset classification, thirty-three were found to have no significant change and 
36 companies were found to have significant change after implementing ISO 9000 
certification. Of those 36 companies, thirty-three companies were found to have 
increased and three companies were found to have decreased in assets. 
In profit classification, fifty-six were found to have no significant changes and 13 
companies were found to have significant changes. All of those 13 companies were 
found to have positive net increase and relative change in profits after implementing ISO 
9000 certification. 
In sales classification, thirty-nine were found to have no significant changes and 
30 were found to have significant change after implementing ISO 9000 certification. Of 
the 30 companies, twenty-nine companies were found to have an increase and only one 
company was found to have a decrease in sales due to implementing ISO 9000 
certification. 
In stockholders' equity classification, thirty-five were found to have no 
significant changes and thirty-four companies were found to have significant change after 
implementing ISO 9000 certification. Of the 34 cornpanjes, twenty-five companies were 
found to have an increase and nine companies were found to have a decrease in 
stockholders' equity. 
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In terms of profit earning efficiency (PEE), twelve companies were found to have 
a significant increase and only one company was found to have a slight decrease. This 
research found that implementing ISO 9000 Quality Management Systems might benefit 
a large company's profitability. 
In terms of stockholders' equity efficiency (SEE), twenty-two companies were 
found to have a significant decrease and twelve companies were found to have a 
significant increase. This research found certified companies with a significant change in 
stockholders' equity might have varying market recognitions due to implementing ISO 
9000 certifications. 
The study found annual growth rate was not an effective tool to measure large 
companies on their profitability. It only indicates a speed of change instead of 
differences in profit or loss in a period between before and after implementing ISO 9000 
Quality Management Systems. Nevertheless, the study found three major findings. First, 
the selected companies had a positive relationship between ISO 9000 certification and the 
profitability of the selected Fortune 500 companies. Secondly, the selected companies 
devoted their resources and efforts to implement ISO 9000 Quality Management Systems 
as one of their management tools. Thirdly, the selected companies present various 
industries that show ISO 9000 Quality Management Systems apply to a broad range of 
industries. 
65 
CHAPTER 6 
Future Recommendations 
When this research focuses on large companies, a research on companies of 
different size may reveal how small and medium sized companies are benefiting from 
implementing ISO 9000 certification. Further research may help companies of different 
sizes to optimize their strategy in ISO 9000 systems or in using other quality tools. 
There may be other systematic differences between registered and non-registered 
companies. For example, it will be intriguing to know if organizations implementing ISO 
9000 Quality Management Systems are more profitable than those that do not implement 
ISO 9000 Quality Management Systems. 
Examining different sector of industries will also enhance this research. For 
example, what industries will benefit more or Jess in terms of profitabi li ty due to 
implementing ISO 9000 Quality Management Systems? 
Since the goal of ISO is to facilitate international trade through generic standards, 
a research on certified companies in different regions or countries may help companies to 
see what impact of different cultures may occur when implementing ISO 9000 Quality 
Management Systems. 
In addition, studying on the best practices of certified companies with ISO 9000 
Quality Management Systems will also provide a better understanding how other 
companies can better implement the tools for improving quality of products and services. 
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Appendix A : Ranking of Fortune 500 Companies from 1990 to 2000 112 
Item NAME Location CIK SIC 2000 1999 1998 1997 1996 1995 1994 1993 1992 1991 1990 
1 Abbott Laboratories Abbott Park, IL 1800 2834 144 135 133 129 124 129 124 59 66 74 82 
2 Air Product & Chem. Allentown PA 2969 2810 324 324 323 326 340 319 172 149 150 155 158 
3 Amerada Hess New York, NY 4447 291 1 158 249 251 190 164 173 218 91 91 80 68 
4 American Home Products Madison NJ 5187 2834 143 129 117 98 83 86 35 60 67 71 70 
5 American Standard Piscataway, NJ 5850 3585 243 242 249 270 245 255 221 134 129 131 134 
6 Anheuser-Busch St. Louis MO 310569 2082 159 151 150 141 127 97 56 43 41 42 44 
7 1Annle Comouter Cuoertino, CA 320193 3571 236 285 273 223 150 114 123 67 76 81 95 
8 Archer Daniels Midland Decatur IL 7084 2070 152 120 91 99 93 92 92 48 50 60 60 
9 Ashland Covinoton KY 7694 2911 234 245 242 102 109 113 115 49 48 52 56 
10 Averv Dennison Pasadena, CA 8818 2670 428 429 430 429 417 394 393 180 177 175 175 
11 Avon Products NewYork NY 8868 2844 310 312 308 308 293 291 255 128 128 132 138 
12 Baker Huohes Houston, TX 808362 3533 335 329 265 397 448 469 448 175 184 159 173 
13 Baxter International Deerfield IL 10456 3841 258 243 254 265 263 133 100 55 61 55 59 
14 Bec1on Dickinson Franklin Lake NJ 10795 3841 456 451 468 494 476 461 442 189 196 196 212 
15 Berkshire Hathawav Omaha, NE 1067983 6331 40 64 112 150 132 292 28 158 158 158 170 
16 Bethlehem Steel Bethlehem, PA 11860 3312 399 41 2 346 327 302 272 239 118 124 115 106 
17 Black & Decker Towson MD 12355 3540 374 356 342 313 291 238 415 106 112 109 107 
18 Boeina Seattle WA 12927 3721 15 10 9 11 36 40 29 14 12 12 13 
19 Boise Cascade Boise, ID 12978 2621 241 252 268 288 277 265 279 130 134 117 118 
20 Bristol-Myers Sauibb New York, NY 14272 2834 88 78 77 78 76 79 19 44 40 40 46 
21 Brunswick Lakeforest IL 14930 3510 380 373 389 400 427 401 395 195 207 204 183 
22 Campbell Soup Camden, NJ 16732 2000 287 269 222 195 191 177 75 83 85 82 80 
23 Cateroillar Peoria, IL 18230 3531 99 85 58 66 68 63 81 41 44 45 39 
24 Chevron San Francisco CA 93410 2911 20 35 38 19 15 18 20 11 9 10 10 
25 Coca-Cola Atlanta, GA 21344 2080 93 83 73 68 58 48 4 32 34 37 47 
26 Coca-Cala Enterorise Atlanta GA 804055 2086 128 118 119 138 188 196 363 97 106 116 123 
27 Coloate-Palmolive New York, NY 21665 2844 201 187 117 171 167 158 91 77 78 90 94 
28 Compaa Computer Houston TX 714154 3571 27 20 28 42 60 72 96 76 119 145 136 
29 Conaara Omaha NE 23217 201 1 68 60 50 45 31 26 111 16 18 86 81 
30 Coooer Industries Houston TX 24454 3640 383 418 317 296 270 271 186 87 89 86 81 
31 Cornino Cornlno, NY 24741 3220 252 334 41 1 356 321 246 240 129 133 143 154 
32 Crown Cork & Seal Philadelphia, PA 25890 3411 250 228 198 187 179 266 266 124 131 124 150 
33 Cummins Enaine Columbus IN 26172 3510 282 262 266 282 272 253 241 121 132 138 140 
34 Dana Toledo, OH 26780 3714 153 131 127 179 189 169 170 98 108 111 101 
35 Dean Foods Franklin Park. IL 27500 2020 413 414 449 470 471 472 673 202 200 197 214 
36 Deere Moline, IL 315189 3523 149 149 113 119 119 124 127 72 79 72 62 
37 Donnellev IR.R.l& Sons Chicaoo, IL 29669 2750 307 291 277 2!>.'l 211 201 185 116 117 121 139 
38 Dover New York, NY 29905 3530 328 363 324 332 334 330 299 188 201 194 200 
39 Dow Chemical Midland Ml 29915 2800 78 89 75 60 45 36 33 21 20 20 18 
40 Du oont De Nemours IE.l.l Wilminoton, DL 30554 2820 56 42 16 15 14 13 10 10 8 8 9 
41 Eastman Kodak Rochester NY 31235 3861 141 124 121 91 72 67 43 20 19 18 20 
42 Eaton Cleveland OH 31277 3600 213 213 250 204 207 191 196 115 121 128 120 
43 Emerson Electric St. Louis MO 32604 3823 126 121 118 126 120 128 54 62 70 64 166 
44 Enaelhard lselin NY 352947 2810 321 365 370 404 425 450 388 211 188 184 155 
45 Exxon Mobil Irvine, TX 34088 2911 1 3 4 3 3 3 3 3 2 2 2 
46 Farmland Industries Kansas Citv, KS 34616 2011 160 161 184 170 151 178 155 109 238 129 143 
47 Fleetwood Enterorise Riverside CA 314132 2451 447 442 481 485 467 448 309 230 260 270 257 
48 FMC Chicaoo. IL 37785 2880 425 386 355 300 278 286 281 136 125 119 131 
49 Ford Motor Dearborn, Ml 37996 3711 4 4 2 2 2 2 2 2 3 3 3 
50 Gannett Cincinnati OH 39899 2711 228 289 315 322 303 314 121 138 143 140 141 
51 General Dynamics Falls Church VA 40533 3730 180 191 320 366 375 350 307 112 58 50 48 
52 General Electric Fairfield, CT 40545 3600 5 5 5 5 5 7 6 5 5 5 6 
53 General Mills Minneaoolis MN 40704 2040 278 279 272 284 264 156 89 63 68 68 77 
54 General Motors Detroit Ml 40730 3711 3 1 1 1 1 1 18 1 1 1 1 
55 Georaia-Pacific Atlanta GA 41077 2400 84 96 122 116 100 75 140 36 39 38 34 
56 Gillette Boston MA 41499 3420 188 172 159 155 152 195 44 99 104 107 113 
57 Goodvear nre & Rubber Akron, OH 42582 3011 136 140 130 115 98 88 173 40 38 41 40 
58 Hasbro Pawtucket. Al 46080 3944 438 376 445 450 451 446 353 169 185 198 260 
59 Heinz IH.J .l Pittsburah, PA 46640 2030 199 183 170 164 161 162 88 78 80 79 87 
60 Hershey Foods Hershey, PA 47111 2060 398 403 350 345 344 336 231 143 151 160 164 
61 Hewlett-Packard Palo Alto, CA 47217 3570 19 13 14 14 16 20 23 19 24 26 29 
62 Hormel Foods Austin MN 48462 2011 452 458 454 438 437 409 461 167 169 162 167 
63 Illinois Tool Works Glenview IL 49826 3560 1891 181 290 302 286 305 331 153 168 169 176 
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64 Ingersoll-Rand Woodcliff Lake, NJ NIA 3560 205 210 199 221 214 230 259 126 130 133 132 
65 Intel Santa Clara, CA 50863 NIA 41 39 40 38 43 60 90 56 93 106 119 
66 Intl. Business Machine Aarmonk, NJ 51143 NIA 8 6 6 6 6 6 4 4 4 4 4 
67 Intl. Paper Purchase, NJ 51434 NIA 61 61 70 58 44 39 90 33 31 31 32 
68 IIT lnduslries White Plains, NJ 216228 NIA 357 348 220 178 170 151 23 373 363 343 324 
69 Johnson Controls Milwaukee, WI 53669 2531 115 108 131 136 143 160 463 88 105 113 112 
70 Johnson & Johnson New Brunswick, NJ 200406 2834 57 43 51 49 39 43 52 30 29 34 41 
71 Kelloaa Battle Creek, Ml 55067 2040 269 250 246 233 216 187 72 86 87 92 102 
72 Kimberly-Clark Oak Brook. IL 55785 2621 138 132 136 123 95 78 108 79 75 76 78 
73 Kniaht-Ridder San Jose, CA 205520 2711 499 474 472 457 474 456 339 190 198 193 194 
74 Lilly /ELI) Eaaan, MN 59478 2834 170 165 160 185 194 171 38 85 84 95 103 
75 Lincoln National Philadeohia PA 59558 6311 274 255 270 254 211 199 235 396 375 375 393 
76 Lockheed Martin Bethesda, MD 60026 3760 69 52 41 32 26 29 70 35 45 47 50 
77 Litton Industries Woodland Hill, CA 59880 3812 320 333 353 351 374 372 433 96 95 99 100 
78 LTV Cleveland, OH 83264 3312 352 384 362 336 329 299 258 123 102 87 84 
79 Masco Taylor, Ml 62996 3430 255 275 356 388 392 276 248 132 140 262 146 
80 Mattel El. Secundo. CA 63276 3942 319 305 331 318 363 342 198 174 229 241 265 
81 Mavtaa Newton .IA 63541 3630 395 368 379 421 452 410 340 162 157 153 151 
82 MeadWestvaco Stamford, CT 64394 2631 388 423 340 309 301 256 310 107 114 112 109 
83 Merck Whitehouse Station, NJ 64978 2834 30 34 37 46 48 55 57 46 47 59 63 
84 Minnesota Minina & MFG. St. Paul, MN 66740 3290 118 110 103 89 81 62 34 31 28 29 31 
85 Motorola Schumburo, IL 68505 3663 34 37 34 29 24 24 28 23 32 39 42 
86 Navistar International Chicago IL 808450 3711 227 202 211 256 249 208 217 111 126 136 126 
87 Nucor Charlotte, NC 73309 3312 373 397 374 349 371 359 203 205 258 265 263 
88 Paccar Bellevue WA 75362 3711 238 189 210 237 306 273 438 146 171 186 161 
89 Parker Hannifin Cleveland, OH 76334 3490 330 328 336 362 378 386 437 187 192 182 179 
90 Phelos Dodae Phoenix, AZ. 78066 3330 378 493 479 375 362 302 346 179 180 180 168 
91 Phillip Morris New York, NY 764180 2000 11 9 8 9 10 10 7 7 7 7 7 
92 Phillies Petroleum Barlesville, OK 78214 2911 89 126 143 84 74 81 102 37 37 32 27 
93 Pitney Bowes Stamford, CT 78814 3579 379 354 359 361 353 323 300 141 144 137 145 
94 PPG Industries Pittsburgh PA 79879 2851 220 227 221 209 199 185 123 93 94 96 86 
95 Quaker Oats Chicaao, IL 81371 2040 347 341 325 311 274 206 223 95 98 89 93 
96 Havtheon Lex1naton, MA 82267 3812 111 82 69 100 108 107 92 52 54 51 52 
97 Rockwell International Milwaukee, WI 1024478 3670 256 247 202 131 79 90 94 45 43 35 35 
98 Sara Lee Chicaoo, IL NIA NIA 96 79 64 61 57 50 68 27 33 33 38 
99 SCI System Huntsville AL 87744 3670 230 261 245 274 308 465 399 251 348 314 308 
1 oo Seaoate Technoloav Scotts Villev, CA 354952 3572 285 256 244 174 175 287 328 161 164 166 187 
101 Texaco White Plains NY 97349 2911 16 28 24 12 11 14 49 9 10 9 8 
102 Texas Instruments Dallas TX 97476 3674 163 180 191 148 11 7 89 130 58 71 77 74 
103 Textron Providence Al 217346 3720 150 154 144 149 158 130 206 57 63 63 61 
104 Thermo Electron Waltham, MA 97745 3829 430 369 394 409 458 399 441 309 361 385 415 
105 TRW Cleveland, OH 100030 3714 114 103 142 146 135 126 126 68 64 62 58 
106 Tyson Foods Sorinadale, AK 100493 2015 257 241 226 259 224 239 282 110 118 120 127 
107 Union Carbide Danburv, CT NIA NIA 284 292 288 250 237 223 236 114 88 66 65 
108 UNISYS Blue Bell, PA 746838 NIA 272 337 231 244 226 203 198 71 62 58 49 
109 United TechnolOOv Hartford, NY N/A NIA 64 57 43 41 34 30 109 18 16 16 17 
110 Universal Richmond. VA N/A NIA 478 398 361 358 379 379 380 160 160 144 162 
111 Unocal El. S80undo, CA 716039 NIA 207 282 304 267 176 172 135 66 55 48 45 
112 USG Chicann IL 757011 NIA 440 437 486 486 496 496 453 233 239 224 206 
113 usx Pisttsburg, PA 101778 NIA 39 51 47 55 42 47 382 24 25 24 19 
114 VF Greesboro, NC 1091933 NIA 309 297 301 301 276 264 306 119 127 152 171 
115 Weyehaeuser Federal Wav, WA N/A NIA 122 145 152 140 122 104 106 50 51 57 54 
116 Whirloool Belon Harbor, Ml 106640 NIA 181 164 155 182 171 159 244 73 73 78 72 
117 Willamette Industries Portland, OR 107189 NIA 368 390 410 418 396 322 336 178 195 208 219 
118 Xerox Stamford, CT 108772 3577 109 87 63 72 51 41 73 26 21 22 22 
119 York International York PA 790160 NIA 429 419 447 449 419 406 462 217 221 240 268 
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